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Do Adrenal Fatigue or Adrenopause or Adrenal Dysfunction exist?
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Abstract

"Adrenal fatigue, Adrenopause, Adrenal Dysfunction or Adrenal insufficiency" is used
by doctors, health service providers for anti-aging and general media to describe symptoms
associated with chronic stress for a long time. Causing the adrenal glands to become tired
and unable to secrete sufficient hormones However the matter This "adrenal insufficiency”
has not been accepted by any endocrinologist, claiming that there is no clear evidence for

these conditions.

This condition, although not accepted in modern medicine. But cannot deny that This
condition does not exist. And there are many patients who suffer from this condition Without
finding the reason and not receiving treatment Resulting in decreased quality of life and

increases the risk of various diseases in the future as well

The major problem of this disease is the diagnosis that specifies abnormal adrenal
function Still cannot show clearly at present Therefore often use the syndrome Differential
diagnosis of other conditions and the determination of hormonal levels are an element. And
the treatment of this condition focuses on finding the cause of stress. And eliminate those
causes as much as possible Which is the primary duty of most patients in order to improve

various lifestyles in accordance with the adrenal rehabilitation

Bio-identical hormone of Cortisol (In the form of hydrocortisol) in dose equivalent to
the normal secretion of the adrenal glands found to improve the symptoms of patients
clearly. And causing the adrenal glands to recover itself or secrete hormone sufficiently faster.
It has not been found to have side effects like synthetic hormones (such as prednisolone or

other steroid drugs) at high doses and for a long time.

Nowadays, there is no clearly Evidence-Based Medicine enough to prove that this
condition exists. But if considered according to principles and physiological reasons and
considered according to the true problems of the patient, it finds that there are many more
patients experiencing these problems and increasing number every day without receiving any

treatment or meeting the criteria of other diseases, but those treatments are not focusing to



the exact causes of these patients. So, They still suffer with these symptoms and increase

the risk of developing other diseases.
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msuaulaeanlemunniiuly Aagvilndeadusisnniu e1aidnainnnig Hyperventilation

4 a 1 ~ ¢ a v 9] A &
WIoLAnAINgIUNeEe Wemsuaulaeenlunluldenanas axnalrglatnas ey CO2

13an pH uinsuelatnas fenadenadelivineendiauniuingie (secondary hypoxia)
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4. Metabolic Alkalosis Araidussaniumluady veruiunsiaflusnanme dnseedaly
AsuBuanduigianenslasnfiuly wieenainainnisenieu duninlalasnassa
HCL acid %38 aaolsd Cl- sanansmemnniull vienshugnduliaangusiadiiu
Cl- uay H+ sonmiln nnzidesidusanniuly eraviliflenisiiue Wuszat

nanutanSwsetnnszgn wazdnazuialufadeusiueig

Jamrguamiinuvesludagiu vis lsaiilauaznasaiden, luimiu, usiss, Arueu

Tafinge, lsndau a1 dnazlitadesiumnanangisineiianuilunsaeggeu g wie Wudidl

C% IS

wo lnefidluflennisdaiau (Subclinical or Low-grade Chronic Metabolic Acidosis) F4nas

EN

o [

awnd1AyunInemng lnglanizemistugadagtu Diledndunn (eawleauavdaunaluliodn?

Y v A I3 X - = 4 3 o o A I3
ﬂi%@!utLVLa@@LUUﬂiﬂuqﬂ?JU) U8 -UU-LUY -V @’]‘W’]iLLUiEU ANUNDAAU-NLN KITDAULLDANDTDAR

'
v a

w3e nmsnueunutagiuiduasndidunsgituunln lullausssus@ (Allopathic drugs) $Iuds

Aangnin (Heavy Metals) w50a15fiw (Toxins) ANANIUII9AY 19ANLASER Aauuainlnyiniey
o o a < 1 ~ = < A

wiin ¥IAn1seenmainie neendiau lulsaven, Yeauly, geauldines guyns vieiluveuia

o § v 1Y) ¢ My & o % cs N | 2 -

s enedu msueulneenlenliladui anArslulfontas®sy dwaly A1 pH Yesfonanad

Aaulumaunsa

'
a

& o v A [ J < 1 = 2/
83918110 ANatnsaveslalunisusvaunaliidenludie Nazanas dewaldel

genefidymavninainaneidendudidline liun nszgnuie nduilediu (Bone & Muscle

ey

loss), VIALNADLS VINDDNTLIU DOULNAY seuualuaTy warnsvauveteultiinung “an
[7] agnluuamnszuukazynedizlusnianisuysd agvinauRaun@aAn pH liwagay dadn
Na13989 Theodore A. Baroody, (N.D., D.C., Ph.D.) 71 ‘the countless names of illnesses do
not matter. What does matter is that they all come from the same root cause- too much

tissue acid waste in the body.” [8]

Furifiaunfnizes msnszduss (Alkaline-forming diet) Wag 91M13NTEHUNTA (Acid-
forming diet) thaziiindauaneassy 1870 wetnInermans Marcellin Berthelot 4ip3as Bomb
Calorimeter Yandauanudeuvosemssiasine wdnendduiivdssnniswlvdennsiu o
(ash-type substance) Wnazaneii udriadaruidunsn-sne wudiemsUszan s in waldean
9l9f ash Mdusing flen pH g Tuvaud dedns 9217 ash fdunsa fid pH s [9]

an

Tud @A, 1995 Dr. Thomas Remer wag Dr. Friedrich Manz 1951891435 A1uun1A1A21L

Wunsalutlaanaz NAE (renal Net Acid Excretion) waz@iuiaiA PRAL (Potential Renal Acid
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= 4 1

Load) Tuprmisiaazaiin WU PRAL L“ﬁ‘u au A 91M15NTEAUAIS laun fn wald way

q

(%
A %

LASDIALNT Woanasad wiu 1uiua 1adv1 waziiug Aazdlen PRAL 1Wuau Tuvues edninng

v

9, Uan, Styeyiie, nandasiunaindad lneianie Ja den PRAL Wuuanasan Ae uemsnszeu

129#uT 1900 Dr. Otto Heinrich Warburg uwngenaieassiu Iédmaud “Warburg
hypothesis” Igafumsifnigaduzide: “waduifuldinegluannzuineendiau ie sondlausm
(hypoxic) flanmzilfiunsa (acidic conditions) wagldwdsauannniswin (fermentation) tiaa
wileufudad nsasuie “aazeendiauni 1Wunsags Aeamnuasnisidunzise” (“low-oxygen
and highly-acidic conditions caused cancer.”) [11] Tud 2013 f51891un3TeluriosujiRn1g
Wi 1 pH 7.4 (WnAveadenluinenieuyud) waduziSaazngaaiyivln wagdl pH 8 iwadund

6 v ada M v 1 (3 <
‘UGQNHMSHQN‘UQWBQIW ALYRRNLLINRNY [12]

pnslugadagiiu fnsdsuutasiuan wuiednd thma e1naudssy (processed
food) *1av Genszdulidenidunse uwilldnanuasualifinsgdulisenedusesaegnann
Tnslamzsausigrgaangsy deuszanm 200 B7ud Weudvewnmniuil aswut ewns
Modern Diet dlludadeuanatod1aunn annudndiu e/ lunen K/Na = 10/1 wan
Haqtu naneidiu 1/3 [2] Fadsdinaelsdifunnny willdndmvedlumsvaiunanas uagadu
9IM13NTEAUNTA [13] Modern Diet § wunildey, WWdadey waviduloamis wselviuesen unil
lugtudud, thana, Todiew uaseaslsfas nseduliidenidunse ddlimnefuiusnssuosywdi

Tdoadusne [3]

Aetiudufauwuifnlunisldemisnseduans wazlumsuaiun (Bicarbonate) Tun1ssnw
15AU19RE19 kagaSugunIN website www.pHMiracleLiving.com [14] 17ei1 dnsilaaladuas
o U 1 U @ 2 U % «
FulsenueImIsnszaual s1azansadesiuainuiduldlavas wazdesdunn qlsald “If we
maintain this alkaline design of our body through an alkaline lifestyle and diet, we can

prevent all illness and disease.”

a v Q‘IdQ ¢ d‘ IS 1 = ¥ a o ddy b4 =
NUIYNENUNLABY 1994 WU'D’]ﬂ’TJ%“U’]ﬂLLﬂaL%SZJIUE&MEUQ?EJWEN azpuula LaSUANA S

o

1%

WNABLIATU A8NISIeIMNSESY TUdawey Tuasuawum (Potassium Bicarbonate) [15]

Tt 1995 ds1e9unuldlnlnglsess (chronic renal failure), F9lasUnI155n¥IN1IE metabolic

a A

acidosis 718 TUAISUDLUA NUINEIUITLANTELAUNISIINTDE waztiudnediud 3 (vitamin D
1,25(0H)2D3) f3g [16]
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Maseulut 1998 wud1 a1 snElusauas wWid n1sviuile (high acid renal load) 813
anAUMLIKINYBINTEAN (bone density) mnluudlusigamsiasunioa nsnTeauna [17].

v daa ¢

NATNRRLWIEY 1993 WU Mseanailns SuUsEu laiey luansuaiug nauean

o 1

AdIn1ee819utn tean Anudunsa (Acute Acidosis) Tutdenle [18]

Tud 2009 ATeNUsTmASIngw wudn auld Tsalatess (Chronic Kidney disease)
naunaaosfilssuemsiai Taifen luasueiun fmssduvedsaluifu ESRD (End-Stage Renal
Disease) ifiesud 6.5% lurngiinguaruaunateidu ESRD wndls 33% vandunaasdediym
nduniloaaneiianas fueuludvanas uagiimadeuaslnanasine uazudfandunde Tadew (lu
Asueaium) usildwulymeanudulaiings [19]

fagaiBnuansanuideiinuit annefidendus Tnsanzainemaaiu luaisusiun
Faeifial Growth Hormone wiilulfinfifin1ng uedla@aguuss (severe acidosis) 91nlsals (Renal
Tubular Acidosis) [20] LLﬁ%IU%’M@ﬁ'BM&J@UWﬁWLaau (post-menopausal) [21]
n9ifiu Growth Hormone teliauamdinlaesnfidy msvinuvosaueuazamusfiy uasds
Peanaudssselsaiilaasvasaidon e wnaaiu lumsveiun teanmsgyidounadon
pannelaanis Weuwiiu 5% veseaenlunsean Tuna 3 U [22]

nanlagagy 81mInsEAUAI9 Alkaline Diet 139 nn135uUsEMU Ananuaznalyl wazain
a 1 a o = ¥ a 6 1 1 a =l
g sty luansuaiun (luden/ludal@en) Suiiussleviseguain Yigannisgaidesunaigen
Frglinsegnuaznduilondansy Mdsrieiiiu Growth Hormone ietzasnuden Hiuana
Fessialsaiilanazvaoaden lsale wazlsnaueadon Hrewiuseavuunilideulugag gl
URA3e1A19 9 1uun@ suds Jesliu f weluddu 91anailedn emsnssiusnslisannisiinlse
15954 wazandnINsideTin (mortality rate) lneiannzluaugeeny [1]

msfazsnwsedu pH ludeslidusng (oH 7.4) Arssudsemuinan @eaven) wagnals
sy WK 60% vesUFumewnmniie wagvnnidagvnauniw fnsdniay a9 mafiuiina
fnan Tl 80% Favilallddnetn wazmishuniug Guwanuia) fiddr pH w1nndt 8 e1asuusenu
9IS NABuITIN 71 weae, wuniidey, WUiaGen 1av wiesuuseynu Tnren/lusadey
lumfueiun Paewasy Teifon luansueiun wiedndenilsdie Baking Soda gniunlilunisdns vin
Aruazen sidelsa fuuwdousnduinanuasnals iedianudusnsgs wavisenandyusza
#u Home Remedies wxunzfuan fnuusthly azate widea w-1/2 douvluthgu Tuuwumn
Assgn Auynnidl Freldguainudauss tnsresinldidonidudns
Towdey luansuaiun gnldiduensudseniu Frsannsalunssimig, YI8ann1sanNALNauYeINIAY3A,
anaandiunsn (acidosis) Al uazteifiunrudusslitlaans delinmsfndefinszsnetlaans

LY

VNEJ\‘iQﬂELSULUUEJ']QﬂL“U’]ﬂﬁﬁ]ﬂl,aﬁ]ﬂ luaulandninzidendunsa vea1nlsale wag 1w1rINY
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(Ketoacidosis) wazdslalunisdrsiiwainsiunaids annstdeanniuld wieannislasuansie
Laz9IN03RAIILENT1 100 T Dr. Otto Warburg Iéksaufigiuin iwaduzifainanmsfidenias
danndensoutwad 1y “n3n” Inifunazunmdiunda Fliihmsidenmednuuzise Tnglud
2009 Dr. lan F. Robey lafifiusinaanuideluinsansnisunng Cancer Research wuin luasuaiun
Fefiumufussiiwadidecen (tumor pH) Layewann13nI¥a18 (Metastases) UaINEIS ALY
Tunumeaes [23]

siounlu 2011 Dr. Robey léianuddenuin wynaaessilifunzifaduy welvdu lu
Afueiun Azdiedudininsvanevesuss uastelviddinsen (improved survival) 1Rndinga
AIUAY wethnanz lumsvantiofinaufusng vin pH sialwiden, 1seu quwad wazangly
wad Waidudafiuty wadfesdioonfiauiintufe fuvadusnSasllannsaidinegldluanioe
ASLaYeRNYLAUES [24]

fiveannduluglsUly luansuaiuslunissnumauldlseuzse uandsldlasunissensuegig
wwsuate agelsfinny luden/udaden luaisuewn fianuvasndegs vuim 200-300 un./
dmdnga 1 nnsetu audnlnafasuls lindeunsndeu wagnldUTUMEn 9 Ae 500 Un.
sermiing 1 nn. setu Ao1ailfounsndou wu Uanvh Aauld edou nduidedounss fuss wh-
Fowiuan was fmstulusadoneenmetaanzunniy viildualudadeuld 3anasld Wiadoy
luasusiun 11nnI toRey luansuaiun wazadsseansyiansitluauld Tsaiala 1sadu wazlse
1o §:l4 18 luwunas 9

eAfeRRuiied 2019 Wemaruduiug nsfuiwiiduds fu nmsdunsans
Haane Inglvenanaling uds-we Adaunmdnd Liflsauszdsh 01y 18-75 T 129 au fudusid
Tumdusiunanududuunnsnaiu Juag 1.5-2 dns uagliuuszniuemsni PRAL (Potential
Renal Acid Load) #3afianuidunsa-ane wans1eiu 1Wunan 4 v wasmsiavin NAE (Net Acid
Excretion) annmsifiutlaane 24 $3Tus wWisuidioy deu-nds maveaes nungufnuiinaudiusi
i lumfuaiuauunans (Useanas 1,800 un./An3) uagnguiiputnusidlunisueiungs (2,450 un/
8n%) fiF1 NAE anas lunguitfutseymuenmsiid PRAL Ununans wagsi Tnenguitianiusid Tu
AISUBLUAGY waySuUsENIUeIMSAT PRAL 61 (High Bicarb-Low PRAL: HBLP) 9zan nsaluilaanis
(NAE) funniian wagiiiudiy lumsueiun Iddnties nanlavagy dusidluaiveuauiunans-
a9 annsatisaneadunsnaInesfisuUsEnls [25]

unagy
91M13n3EAUANN (Alkaline Diet) FreUSuaunansa-Asvesdwazidonlusneniy Jaaziiuselev
AoN1IRUATNYIAUNIN Larsnydymarn nuuueIAsI
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fouideaduayuin omnsnszAuaie Beinan pH illaanziduine aansayideuaadousen
netaany Fsdneaduisnatunistesdyminszanui Insemsludndsienundszafou

9MINTEAUAINNSTTNG LuA dnan waznaldl azvofindadiuves Wiade o luifoy
(K/Na ratio) Ssuaziduusslovisermudusavosnszgn, droannsiden viensaaeiives
néanile warthavtisanmnuidssie Tsatlauazvaendeon wazandaymanusiden
o1nsnszdumsfstioiin uuniiden luwad Dreluruiunsiaimaresdnneluwad saudsnns
VeI A

lgsau 91115n32AUAN 1ABRNIZaMTAUETINIIR kA /I wasnall Frednwiaunimsianigli
wfauss anenanden anannudesdenininlsn waziiazdisandnsinsameanisaEess Tungu
ﬂszmﬂsﬁq\‘imqﬁﬁ’m... “It would be prudent to consider an alkaline diet to reduce morbidity

and mortality of chronic disease that are plaguing our aging population.”
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Nutrition: How to Evaluate and Prescribe Dietary Supplement?
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Abstract

Wellness has long history in many counties since the ancient time. It originated from
folk medicine of various cultures and turned to be traditional medicine of many nationalities.
While the modern medicine developed deep into the way of treating diseases by chemical
substances, surgery and high technology based medicine, on the other side the 19" century
was the period of Wellness pioneer, who introduced and established many subjects like: Food
as medicine, Naturopathy, Hydro-therapy, Homeopathy, Chiropractic, Anthroposophy etc. In
20" the Wellness movement was on the progress, modern medical doctor turned to
emphasize on diet and lifestyle as the health enduringness. Late 20™ Wellness movement
had many influences on medical education. The 21% century is the crest of the wave of
Wellness the Board of Integrative Medicine had been approved by the American Board of
Physician Specialist. After 2010 AD. Wellness turns to be a word which people in the modern
world heard of in everyday life and eager to get involve. As for Thailand 4.0, we rely on
Wellness as one of the important economic pillar because at the era of World Wellness,
Thailand becomes a capital of Wellness which people all over the world come toward.
Actually, since the ancient time, Thai people lived in nature, ate Thai cuisine with a very good
health status. The Thai living lifestyle with the royal origin of aroma diffused into every pace
of Thai cuisine, Thai dress, Thai perfume, Thai massage, including the way of giving care with
full of respect and generous in their manner, turned to be the trade mark of Thai health and

Wellness nowadays.

The purpose of this paper is to give the history of World Wellness in the global scale

and specify on the history of Wellness in Thailand. Authors also give examples to explain the
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different way of health approach between conventional and Wellness medicine. By examining
the past, understanding its progression and the way of Wellness thinking, the authors expect
that by adding on the knowledge of Thai Traditional Medicine combining with the international
knowledge of Wellness and Anti-Aging, we can create a signature service of Thai Wellness,
provides in a so called “Siam Sabai Sathan”. It will be a remarkable value adding on the
Wellness Tourism in Thailand, leading Thailand to the glorious future in the era of World

Wellness.

Keywords: Wellness, Thai Wellness, Thailand 4.0

Introduction

Thailand has announced the economic model of Thailand 4.0 (Royal Thai Embassy
Washington D.C., Oct, 2018). It is to aim at unlocking the country from several economic
challenges resulting from past economic development models which place emphasis on
agriculture (Thailand 1.0), light industry (Thailand 2.0), and advanced industry (Thailand 3.0).

”» “«

These challenges include “a middle income trap”, “an inequality trap”, and “an imbalanced
trap”. There are 4 aspects of development: 1. Economic Prosperity 2. Social Well-being3.
Raising Human Values 4. Environmental Protection. Wellness has been accounted as one of
the economic pillar for Thailand 4.0. In order to success in developing this economic model,

it is important for all parties to understand the history of Wellness, its development and the

future to be.

Why do Wellness is important? John Travis, one of the leaders in Wellness, presented
that a medical approach that relied on the presence or absence of symptoms of disease to
demonstrate wellness was insufficient, because of the absence of physical disease, an
individual can suffer from depression, anxiety or other conditions (Dever, 1997). Medicine
typically treats injuries, disabilities, and symptoms, to bring the individual to a "neutral point"
where there is no longer any visible illness. However, the Wellness Paradigm requires moving
the state of wellbeing further along the continuum towards optimal emotional and mental
states (Sweeney, 2009; Huhn, 2007). Wellness is a dynamic rather than a static process (De
Sales University, 2014), which leads people to health enduringness. The National Wellness
Institute, in U.S.A, stated that Wellness is the active pursuit of activities, choices, and lifestyles

that lead to a state of holistic health (National Wellness Institute, 2017). It turns to be the
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Global Wellness Economy. This industry that enable consumers to incorporate wellness
activities and lifestyles into their daily lives. The global wellness economy in 2015 strike
for SUS 3.7t, can be divided into beauty & anti-aging SUS 999b, healthy eating, nutrition &
weight loss SUS 648b, wellness tourism SUS 563D, fitness & mind-body $US 542b, preventive
& personalized medicine and public health SUS 534b, complementary & alternative medicine
SUS 199b, wellness lifestyle real estate SUS 119b, spa industry SUS 99b, thermal/mineral

spring SUS 51b and work place wellness SUS 43b. (Global Wellness Institute, 2017).

As for Thailand, Thailand reaps the rewards. Dubbed Asia’s Spa Capital by the Asia Spa
Awards, Thailand’s health and wellness tourism has been expanding as a part of the overall
tourism industry. Health and wellness tourism was forecast to grow by 10 percent in 2017,
after reeling in over $1.25 billion in revenues in 2016. Thailand was voted the World’s Best
Spa Destination in 2015 at the World Spa Awards. The top 20 countries by revenue separated
into: spa facilities, of which Thailand ranked the 16" wellness tourism, of which Thailand
ranked the 13" (Global Wellness Institute, 2017). And with the numbers of tourists traveling
to Thailand for spa treatments, detox and cleansing regimens, and even meditation and
mindfulness retreats, the
Kingdom’s wellness industry can expect to remain healthy for a very long time to come.

Hence, it is so important for Thailand to promote Wellness.

Purpose

This article is intended to enhance a better understanding the meaning of Wellness,
as well as to review its worldwide origin and development of Wellness, the history of Wellness
in Thailand since the ancient time to the present time. Also predict the future of Wellness in
this country. The main idea of authors is that, as the world is expecting Thailand as the major
player, the more we understand the past, also understand the trend of Wellness business in
the future, the more we can adapt ourselves for the game. Then Thailand should gain a great

success in this golden opportunity.
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The flow of thought in this paper is as following:

The origin and Wellness Meaning Ancient Modemization Trend Thai
development of in of Thai living of of Wellness

World Wellness=> Thailand = Wellness —medicine/health - Medicine = Future = Past&Future

The Origin and Development of Wellness
Wellness is a new word but actually it has a long history, can be traced back to the

Ancient time (Junhasavasdikul, 2017).

5,000 yrs. back, Ayuravedic stressed on balancing of body and mind by Yoga, Meditation
and Punchakam whereas Chinese traditional medicine which has a long history of 3,000 yrs.
mentioned on balancing of Yin Yang by acupuncture, Chinese herbal decoction, Qigong and

Taichi.

Around 500 yrs. BC. Hippocretes (460-370 BC.) had pointed out that the origin of disease
are unclean food, unhealthy way of living and bad sanitation no by the Devil. 19"
century was the time of Wellness Pioneer

In the year 1650 AD. the Oxford dictionary inscribed the word “Wellness” as the
opposite meaning for “Illness”

1790 AD. German physician Christian Harnermann created Homeopathy which utilized

the quantum dilution of herb to stimulate body healing.

1860 AD. Sebastian Kneipp, a German priest settled a system of integrated healing by
hydrotherapy food exercise and herb. The Kneipp hydrotherapy instruments are still being

used in many Hydrotherapy center all over the world.
1870 AD., Andrew Tyler Still originated Osteopathy.

1880 AD. A Swiss physician, Maximillian Bircher Benner founded “Health farm” His
principle of healing including healthy food, sun shine, fresh air and outdoor strong exercise
called “Spaton” can heal Tuberculosis, which had no any effective drug for treatment at

that time.



48
1890 AD. Danial David Palmer initiated Chiropractic.

1900 AD. John Harvey Kellogg advocated “the way to Stay Well” advocated eating

whole grain. His innovative whole grain product “Kellogg” are on the worldwide market.

At the same time Austrian philosopher Rudolf Steiner initiated the movement on
spiritual wellbeing so called Anthroposophy which included organic agriculture, Woldolf

education and Anthroposophy medicine.
At the 20" century, Wellness was wide spread.

1950 AD. Wellness was mentioned officially in a seminar hold by Dr.Halbert L. Dunn
who proposed the word “High Level Wellness”. His idea had been welcomed and emphasized
by a network of health in U.S.A.,1970 AD. by John Travis, Don Ardell and Bill Hettler. This

group of physicians was accepted as the Father of Wellness Movement.
1980-2000 AD. The Wellness movement had many influences on medical education.

The Berkeley University published a newsletter entitled “Berkeley Wellness Letter”

which published evidence based articles on Wellness.

1990 AD. German founded the German Wellness Association, Europe founded

European Wellness Union.

At the end of 20™ century, many big organizations settled the Wellness programs in
the work places. The wellness business, spa, cinema stars and social celebrities who practiced

Wellness widespread the lifestyle of Wellness.
Wellness spouted to the crest of the wave at the 21 century

Since 1999 eight medical institutes including: Harvard and Stanford University had
organized many academic meeting on Integrative Medicine for several times. There are over

60 institutes in the world doing these activities.

2010 AD. New York Time mentioned that “Wellness turn to be a word which American
people heard of in everyday life”. It had infiltrated into every territory such as diet, drink,

lifestyle or even tourism.

2014 AD.
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-More than half of the world classed firms turn to advocate health promotion for their

employees.

-Obesity and chronic diseases turned to be world health crisis, every governments

gained more interest on Folk medicine, preventive medicine and Wellness.

At last, the American Board of Physician Specialist which is the approval body for
medical specialty had an announcement approving the Board of Integrative Medicine already.

Wellness in Thailand

The Meaning of Wellness

The National Wellness Institute, in U.S.A. had defined the meaning of Wellness as: a
conscious, self-directed and evolving process of achieving full potential. It is multidimensional
and holistic, encompassing lifestyle, mental and spiritual well-being, and the environment. It
is positive and affirming. Wellness is an active process through which people become aware

of, and make choices toward, a more successful existence (National Wellness Institute, 2017).

As for Thailand, the meeting on Empowerment of Wellness Thailand 4.0 held by the
College of Integrative Medicine, Dhurakij Pundit University with the Ministry of Tourism and
Sport, Ministry of Commerce and Ministry of Labor on August 17, 2017 (DPU News, 2017),
concluded the 6 aspects of standard services should be provided in Wellness services:
1.Physical improvement 2.Beauty 3.Nutrition & Detoxification 4.Massage and manipulation
5.Body & Mind connectedness 6.Education and “Thai Wellness” should be the signature of

Thailand presenting to the world era of Wellness.

A Case Study of Wellness Approach

A Thai man aged 66 yrs. old ever had hypercholesterolemia 5 years ago without any
symptom. He had been prescribed statin for treatment by conventional doctors and took it
all the past 5 years. He also restricted animal fat, eggs and turn to take fruit and vegetables
regularly. Every week end, he had a group of friends too Thai herbal sauna and took fruit party
after match. After 2 years instead of being healthier, he got chest pain until he cannot do his

daily activities without chest complaint. The doctors still on go on statin treatment.

When he turned to Wellness medicine, his blood check revealed the problems.
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T.Chol (<200)
Trig. (<150)

HDL Chol. (>40)

LDL Chol. (<130)
HbA1C 5.8% (<5.7)
Homocysteine 19.33 mecmol/L. (5.00-15.00)

He had low total cholesterol, low LDL and low HDL from the suppression effect of
statin. On the contrary he had hypertriglyceridemia may be from over taken of fruits. Fructose
has been wrong percept to be safer than glucose. There are evidences proved that fructose
causes postprandial triglyceride and increase hepatic lipogenesis, change of total
subcutaneous and visceral abdominal tissue after glucose and fructose consumption, also
fructose induce metabolic syndrome and type Il diabetes (Stanhope, 2009). He also had high
HbA1C which mean that he was threatened by DM. Moreover than that, he had serum
homocysteine level at 19.33 mcmol/L which was the answer why do he has chest pain (Gaze,
2018). He was threatening by heart disease, even though he was a very good patient, obeying
the drug taken based medicine all 5 years. Drug did not protect him from heart disease as

expected.

On the contrary, the Wellness point of view is not just given drug to simply delete the
symptom, like taking statin treating hypercholesterolemia. But Wellness pin point to change
improper diet and unhealthy lifestyle. Because any symptom occurred is like a branch of tree
which turn dry, there should be some underlying cause under the ground. Just taking drug is
like cutting the dried branch, but has not solved the underlying problems. The way to treat
of Wellness Medicine is to find the root of problem and solve it. It represents an operational
system that focuses on the underlying causes of disease from a systems biology perspective

that engages the patient and practitioner in a therapeutic partnership (Bland, 2015).
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Fig 1.Diagram of Wellness Functional Medicine

(Source: http://www.dare2carechiro.com/functional-medicine.html)

In this case, his fruit party causes hypertriglyceridemia and also leads him to DM. and
heart disease. The sign of heart disease can be seen by the high serum homocysteine, even
though his low normal cholesterol level still gave the false information telling his safety from
heart disease. Wellness medical doctor stop him from fruit party to lower down triglyceride,
treating homocysteine by vitamin B6, B12, folic acid, betaine, giving him chelation for his
occluded heart vessel. After 2 months of treatment his blood check revealed normal HbA1C,
better triglyceride and near normal homocysteine. After 2 courses of chelation he was free
from chest pain. He turned to active life, enjoy eating animal fat and eggs, but restrict fruit.

He turned to have normal blood check 1 month later.

T.Chol. 188 mg./dL (<200)

Trig. 232 mg./dL (<150)

HDL Chol. 42 mg./dL (>40)

LDL Chol. 118 mg./dL (<130)
HbAI1C 55% (<5.7)
Homocysteine 16.44 memol/L (5.00-15.00)

This case study is an example of Wellness Medicine which approach health problems
at the root, leading people to healthiness by his own health understanding and self-

motivation.
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Thai historic foundation and Thai living in Nature

By the above definition, when we look back into history, Thai people were living with

Wellness since the ancient “Kingdom of Siam”. An English doctor, Malcom Smith, the Western
medical doctor came to serve as a Royal medical doctor in the reign of King Rama IV had
written a book called “Morh Farang Nei Wang Siam (Foreign doctor in Siam Court) translated
into Thai by Piman Janjaras (Jamjarus, 1999)”. This book was a good historical evidence of

Wellness Thai living.

“Siamese rebuilt their capital city of Bangkok from the ruined country burnt by
Burmese like a phoenix rebirth from the ash of burnt body of the previous one. They
collected enormous bricks from the olden city, Ayuthaya, delivered by thousands of boat
floating down the Chaophaya river to a place so called “Kok” where their king had laying the
foundation for their new capital, then they rebuild the city. This new capital was named as
the capital of angel. In 1851, it has a quarter of million people population. The city situated
on the left bank of river, surrounded by city wall of 7 kilometer in circumference. Canals
intersected all through the city, were the main mode of traveling”, mentioned Dr. Malcolm

Smith (Jamjarus, 1999).

Golden spikes of temples and royal palace were the main inspiring sceneries for every
visitor to this City of Angel. Up from the river, “Thai houses gathered around, expanded both
inside and outside the city wall. There were emerald green spaces of plantation everywhere,

extended out to the rim of forest”(Jamjarus, 1999).

At the rice season, the paddy fields were covered with golden ears of rice. The

fragrances of rice fill up the atmosphere.

We can inspire Thai historic foundation and the Thai living in nature.

Thai Wellness diet and nutrition status
“There were plenty of vegetables, fruit, egg, pork and fish in the market. Fishes of
every kinds, were sold alive, including snake. Fermented fish was mixed up in many Siamese

cuisines.
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Sometime honey bee and the embryo were eaten like a snack” wrote Dr.Smith. “Siamese
didn’t drink cow milk of every kind. Actually, Mongolian culture like Chinese, Japanese, Indo-
Chinese,

Eastern-Asian did raise livestock. But they never touch milk after mothers’ breast weaning.

Nevertheless, their body and muscle strength were not less than European” (Jamjarus, 1999)

These reflect the Thai Wellness diet and nutrition status.

Thai Wellness living style

“Siam never lack of good working person. They dedicated to work on the ceremony
events. But the everyday works were not quite favorite for them. To make a pun, “They
worked during playing, at the same time they played at working” is not over interpreted”

Dr.Smith mentioned (Jamjarus, 1999).

Siamese educated their kids through the parents’ word, school teaching, caning was
used from time to time for punishment. Carrying, hugging was the way they pay their love to

the children.

If they had time especially those women in the palace, they would carve wood or
making tiny ceramic imitating food, clothes, flowers, home appliances, boats, houses or

temples for children to play with.

Siamese royal women bath with soaked herbal mixture water, then perfumed bodies
with the flowers fragrance water and let it dried up. These procedures made them pervade
with aroma all around. Flowers fragrances were used for fumigating clothes which they would
wear to the temple or for the special event. As for high ranked people, they wore flower

aroma clothes every day. It was also used to fumigate some cuisine too.
The Royal Siamese cuisine contained of a very special set of various dishes.

“There was a kind of soup as the main dish surrounded with small dishes of various
kinds. These dishes were specially prepared by women chefs who dedicated their time on

carving each piece of vegetables and fruit as a piece of art, before serving.” said Dr. Smith
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(Jamijarus, 1999). So, we can imagine that each gulp of food chewed was the chewing pieces

of art.

Because of hot weather “Siamese man didn’t wear shirt in everyday life, even those high

ranked officials naked their upper part meeting the King in palace” (Jamjarus, 1999).

“The social network functioned by the culture of respect. By the aristocratic estate,
the lower class should respect the upper one. They should bend down to earth to give
salutation for the higher classed person and still be there all the time they were still nearby”

(Jamjarus, 1999).
This order of precedence covered every pace of social life.

The above mentioned indicate the Thai Wellness living style. The royal origin of Thai
aroma had diffused into every pace of Thai service like: Thai cuisine, Thai dress, Thai perfume,
Thai aroma massage, including the way of giving their care with full of friendliness and respect
through their manner, turned to be the trade mark of Thai Spa nowadays. So it is not surprising
that in 2010 when Spa-based medical tourism is a global phenomenon. Thai spa treatments
were more of a necessity than an extravagance for visitors, and Thailand is Asia’s Spa Capital.
Thai spa has been recognized as one of the top five services in the world.(Sharon ,2010),

(Ferguson, 2013), (Dever, 1997), (World Economic Forum , 2015), (Bangkok Post, 2015).

Thai ancient medicine and health

About health and medicine, in the ancient time sanitation was not good and the cause
of epidemic diseases was still unknown, many countries throughout the world suffered from
plague, cholera, typhoid and malaria and influenza. The great plague called “Black Death” in
1347-1351 AD. were one of the most devastating pandemics in human history, resulting in the
death of an estimated 75-200 million people in Eurasia. (Australian Broadcasting Corporation,
2008) . Siam suffered from cholera many times in the history, the most devastating was in
1880 AD. Siam lost more than 30,000 people from such disease ((Jamjarus, 1999).
“Siamese relied on Siam medicine since the ancient time” (Jamjarus, 1999). Dr. Malcolm
Smith, wrote in between the line, the meaning of “Farang know better than Asian or Siamese”
(Siwaluk, 1999). “Treatment was in the hand of folk doctors. Some were experts on the

pharmacologic action of herbs, for the experiences gained from fruitful treatment. But on the
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other hand the pharmacopoeia consist of some unreliable substances such as: powder from
horn of rhinoceros, deer antler, crocodile tooth, vulture bone, snake gall bladder and many
other thing which had incredible property mentioned since the ancient time. Their treatment
relied on psychology. Psychology when utilized in a proper way should have fruitful results.
Doctors would get the treatment fee just after the complete healing of patients. If patients
were not healed or became worse, doctors would automatically quit, without waiting for the

quest for resignation” (Jamjarus, 1999).

“Confinement was in the hand of middle aged or old ladies, who had no education. Their
outlook and dressing was not so clean. They usually worked in a couple. They didn’t know
anatomy of the body part they were dealing with, and never have experience. Child birth was
a natural process, was there any abnormality mean that nature should be blamed. They sat
around the patient, chatting along, chewing betel nut, wrapping betel leave with their dirty
fingers. Off and on, they would use such dirty fingers examine the on labor woman whenever
they like.” said Dr. Smith. “I have ever witnessed such a dirty old cachexic woman. Her body
liked a dead body eaten by vultures. She was doing her job beside a big dirty pot like a witch
in the novel “Macbeth”. She was mixing her decoction while chatting aloud with her rough
loud voice. If the labor didn’t progress, the mom and baby would be in trouble. They would
do something which should not be done. They would grasp which part of the baby as they
could grasp and draw. Draw like the tug-of-war. Certainly, there should have winner and loser
and usually the witch would win. Is there more than one can, they would ask for help from

the European.” (Jamjarus, 1999).

“Body baking for the postpartum woman was a barbaric process. The red hot charcoal
would be placed as near the woman body as they can. It was meant to dry up the womb.
Very often that it would burn her body. When the skin was full of bleb and the patient could
not take it anymore, she would be turned around to bake the other side. It took 2-3 weeks
for this torturing treatment. But it was a tradition and holy process. They would bake the face,
side of breasts and vagina too. It was believed that this would preserve the face perplexity,
releasing starch collected in breasts, enhancing milk production and ripe up milk. It indicated

that this was the Khama of women, they were the victims.” (Jamjarus, 1999).
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Modernization of Medicine and the Blending to Integrative Medicine and Wellness

Actually, the writing of Dr.Smith may have pessimistic bias, but it also reflexed the set
back of ancient medicine at that era. This may be the reason for the King Rama Il founding
the first University of Traditional Medical for the Kingdom of Siam, in Wat Prachetuphon
Vimolmankalaram (Wat Poh). Since then pace by pace the Traditional Siamese Medicine

became systematized.

Westernization of medicine in Siam occurred at the reign of King Rama IV
(Junhasavasdikul, 2017). The Royal family, Kromluang Vonsa Thiraj Sanit or called “Pra ong
chao nuam” had studied and welcome many modernized medicine like vaccination, surgery,

gynecology and being the first homeopath of Thailand.

In 1852AD. There’s an inscription that he had treated the Highness Queen of Thailand,
who got sick of severe nauseated and vomiting by homeopathy with a very nice healing.
1907 AD. In the Reign of King Rama V, Siriraj hospital had been founded as the first royal
medical school in Thailand. Mom chao Pulsavad Thinakorn and Momjao Jeak Thinakorn, two
great Thai traditional medical doctor had been granted as the Thai medical teacher in that
medical school too. But the teaching had ended in 1915AD. This came to the crisis of Thai

Traditional Medicine to be forgotten from Thai nationality.

At last the Honorary Progessor Dr.Uay Ket Sing had recovered the Applied Thai
traditional medicine in the medical school again and Dr.Pennapa Subjarean had learned many
more ancient medical inscription and modernized the Thai traditional medicine until it had
been accepted officially by the Thai government and Medical schools and wide spread the

medical knowledge of our Thai ancestor again all over the country.

On the other hand, the traditional medicine of each country, which most of them rely on
nature, had more and more influence for the world health. 1984 AD. WHO has announced
the intention to promote the development, teaching, and application of analytical methods
for the evaluation the safety and efficacy of various elements of traditional medicine (WHO,
2002). WHO also announced other guide lines for Traditional Medicine and alternative
medicine that they can be used as an input to “modern” pharmaceutical research, but also

as source of effective treatments in its own right (WHO, 2018), (WHO, 2003), (WHO, 2002),
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(WHO, 2014-2023). These announcements were important factors enhancing the

modernization of Traditional Medicine in Thailand.

Nowadays, Thai massage and Thai herbal steam bath had been practiced in Spas and some
Wellness centers in Thailand, in the scope of health promotion. Also in some Thai Traditional

Medicine Clinic, the Thai way of treating diseases are performed too.

A Case Study of Thai Wellness Approach

A Thai man of 68 yrs. old, with a non-alcoholic fatty liver, got a shoulder injury from falling
down, no fracture or dislocation. Three months later instead of complete healing, his shoulder
turned to stiff with limitation of movement and very severe night pain. Orthopedist suggested
him to take NSAID and local injection of steroid. He turned to Thai Wellness approach. TTM
doctor just touched at his shoulder and felt that it was cool, gave him the diagnosis of
“Dryness of Joint”. The mechanism is as following: liver is directly related to tendon, both
are earth element. Fatty liver means dryness of earth element causes from dryness of water.
The depletion of water leads to stillness of wind. Stillness of wind element causes depletion
of fire. Depletion of fire element causes low blood circulation, which can be confirmed by
the cool shoulder.

The way to treat was let him take 3 Thai decoction made into capsule forms. 1) “Glom Nang
Non” to treat fatty liver 2) “Burus Lohitang” to promote blood 3) “Attharom” to promote
bone. Accompany with therapeutic Thai massage plus Thai herbal oil rubbing. His stiff
shoulder turned to be normal in 6 months.

This case study is an example of Thai Wellness therapeutic approach. It can be applied for

health promotion, treatment and rehabilitation as suitable.

Trend of the Future Medicine
At the late of 20" century, the world came to the era of Wellness and Anti-Aging. 1993 AD.
the American Academy of Anti-Aging Medicine was founded by Dr.Robert Goldman and
Dr.Ronald Klatz. It has grown 26,000 members from 110 countries. The organization sponsors

several conferences, including the Annual World Congress on Anti-Aging Medicine

2009 AD. Mae Fah Luang University had developed a master degree of Science Program in

Anti-Aging and Regenerative Science, and the next few years Dhurakij Pundit University had



58

developed a similar master degree of this science too. 2016 Dhurakij Pundit University had
founded a College of Integrative Medicine and created another master degree of Integrative
Medicine, which most content covered the Wellness knowledge. Therefore the Wellness &
AntiAging, a new trend of health, has completed the three main academic aspects bases for

education, researches, and clinical practice.

Thai Wellness-Past and Future
Here come the Thai Wellness, the integration of traditional medicine with many other

alternative medicine, come into practice.

As for Dr. Malcolm Smith, he was one European who tried to understand Siamese
culture with a very broad minded. Even though he had written in the sarcastic way on the
topic of Thai medicine, but that is what it should be for an English man lived 100 hundred
years ago who hadn’t learned the principle of Thai traditional medicine. But nowadays the
world has changed, Westerner turn their head toward the Eastern wisdom and realize the
worth of herb and traditional medicine. The recent emergence of ‘‘medical tourism’’ reverses
the trend: it turns out to be, the increasing numbers of citizens of wealthy or highly developed
countries travel to poorer and less developed ones, in quest of affordable and prompt

medical services, which are typically combined with vacationing or other forms of tourism.

At the 2" decade of 21 century, the world turns to have the 3 new tendencies.
DArtificial Intelligent 2)Aging society 3)Informative Technology and communication expert
system. It seems that Al turn to cover most aspect of modern life. But the more high
technology our daily life relies on, the more people need high touch for the quality of their
life. Especially aging people needs health care which originates from the heart of people to
people. The informative technology also supports the lifelong learning of people too. These

needs may be served by a health service system of “Thai Wellness”.

What is Thai Wellness? It is a service provided in the Thai Wellness Center, looked
after by a Thai traditional doctor, both for the patient or the healthy people (Thinakorn Na
Ayuthya, Komsan, on publishing). The philosophy of TTM stresses on looking after one’s
health before sickness, which is the exact concept of Wellness. By considering that one

should be “healthy inside, charming outside”. The international knowledge of Wellness and
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Anti-aging may be accompanying provided. We make a brand name for it, as “Siam Sabai
Sathan”. It can be founded as a signature of “Wellness Center of Thailand” all over Thailand.
It is a place serving people with a graceful style of typical Thai culture. It is for every person
who likes health care before sick. Anyone coming to Siam Sabai Sathan should inspired the
atmosphere of kind hearted doctor, the charm of Thai food, the present aroma of Thai
fragrance and the peacefulness of Thai house. Thai cuisine, flower fragrance and aqueous
adjuvant along with many accompanying activities will be added on in order to let the client

to realize the way of life for his health enduringness.

This is the glorious future of Thai Wellness.

Conclusion

Wellness is a new word but actually it has a long history, can be traced back to the Ancient
time. It has developed from many cultures, many nationality combining the traditional
medicine with the modern science. Thai Wellness developed from the ancient time. Thai
nationality has historical foundation. We live in nature, has our own nutrition style which lead
us to the healthy status. The royal origin of Thai aroma had diffused into every pace of Thai
cuisine, Thai dress, Thai perfume, Thai aroma massage, including the way of giving their care
with respect through their manner, turned to be the trade mark of Thai Spa nowadays. Thai
spa has been recognized as one of the top services in the world. By Thai culture we treat
everyone like a close relative, not as a patient or just a client. It is the inheritance from our

Thai ancestor which made Thai Spa became famous all over the world.

At the era of Wellness, every countries playing in this industry are all adapting
themselves for the service. As for Thailand which is the major player in this territory, we are
up hand because of the reputation of world class Thai spa service. Also the famous of the
Western based medicine which Thai doctor are also at the level of world class. More and
more Thai medical doctors are learning post graduate curriculum on Wellness and Anti-Aging.
This two factors putting together, if added up with the art and science of Thai Wellness, called

“Siam Sabai Sathan” would be the best branded Wellness services of Thai signature.
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There are many things to be prepared as the following: 1) The mutual understanding
on the meaning of “Wellness” and “Thai Wellness” of every parties both the governmental
part and private part. Definition, classification, standardization and registration of Wellness and
Thai Wellness center should be established. There should be a national conference for this
mutual understanding 2) Preparation of educated personnel of every level: Wellness medical
doctor, Wellness Thai Traditional doctor, Wellness therapist, Wellness clinic and center
supporting team are to be trained. 3) The functional layout of service unit for Wellness and
Thai Wellness Center of each level should be designed. 4) The national policy for
enhancement on Wellness business investment altogether with the national plan for logistic
facilitation should also be done. 5) Marketing plan to promote Thai Wellness is also a major

key for success.

With all the factors to be done successfully, there will be a branded “Thai Wellness”
services. The authors look forward to the glorious future of Thailand to be the champion in
the World Wellness Industry and Thailand turned to be the destination of health
enduringness. At that moment, everybody in the world would like to have a chance coming

to the “City of Angel”, the name of the capital city of Thailand.
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Introduction and Text
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TuguzfiAmerican Association of Urology (AUA) wugiivinsesugesluuTotal testosterone fitein
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40U naunaziasauliaasiuy Nawnu
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AAUNTEUNNTSB8Shockwave a@nansauvsnmuuwnasniinaau sanlaiduiin3laun Electrohydraulic,
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Recruitment and activation progenitor cells, Improving microcirculation, Nerve regeneration,

Remodeling of erectile tissue, Reducing inflammatory response ag Cellular stress response
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\ILUPRP 7i99AznAPRP S99l unilaludsnissnwimesiuRegenerative medicine NlAsu Audlew
11113110 U Tuna1nnaig@1uImIenIsunngninIsnIss N IneL@snaAINIL Aasnssy anwas n1s
(% < oAl a (% ¥ o vg [ [}
Shwinsuialiduainnisiauin wagduanssnulaen1sldPrP gniunldvisluguuuu nssheman
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\eltiolul(tissue regeneration) warNsEAUNTEUIUNNTATIIVIABAERALYMY (angiogenesis)

PRP 1T un1ssnuildidenvesimnuldies thurtuwaradaueniiielildindndonniisiuiukay iy
udugetulssana 3-7 wiwesUnd wazihunldaaenisiasuasisasdouuey dunil JaymiPRP
M313NUINNdIuUTENOUdAYNLTuNI1growthfactors unuInRateviin unA19e19L9u platelet

derived growth factor (PDGF), vascular endothelial growth factor (VEGF), epidermal growth
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factor (EGF), insulin-like growth factor (IGF-1), transforming growth factors-11 (TGF-11) L@ g

Platelet derived angiogenesis factor (PDAF) PRP 9z¥3ann1ssniauiiintuwasyinlviwaditayly

yaaaian endothelial cells ¥iauladUsEANS A NADITU

unagu(Conclusion)
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frsantvlunsdinginsidalmeie wardszaugesluuiiniiaund lnendedlddderialy n1s

) | vaa

Snwdumsinwinneg ED Mindulugiideymn menopause Toyainuideludagdunuin ns Snwn
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MOnovely therapy w19n15%1 LIF-ESWT wag PRP fioldind unssnwind uaunisdluouian vos
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ABSTRACT
Update in weight management

Obesity is a common condition that increasing around the world. Weight gain is associated
with numerous medical problems such as cardiovascular disease, pulmonary disease, and
diabetes mellitus. Dietary strategies mostly focus on reduced caloric intake, regardless of the
nutrient composition. Lifestyle modification and behavioral intervention such as motivate
discussion and increase physical activity lead to additional result when combined with diet
control. Medication for concomitant medical problems should take into account the effect

of specific agents on the patient’s weight.

In Thai, persons with a body mass index of >25 kg per m? or >23- kg per m? or greater with
comorbidities who do not succeed in losing weight with diet and activity modifications may
consider medication to assist with weight loss. The medicine that approved for weight

management in Thailand are phentermine, oristat and liraglutide.

Physicians should consider referring patients for bariatric surgery if they have a body mass

index of >40 kg per m? or 30 to 39.9 kg per m? with obesity-related comorbid conditions,
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dlefiwegatinnelsa dwdanlasy wislimsuinduresiade azluladunszduidadonuiiu

fsuRquuilwadlladeny anfiviu luana MHC , Toll like receptor (TLR)

Hedadonu1ilasunisnsedu azinn1snauauevessuuiduiu wasviliie
NIEUIUNMIBNLEUREUNGU(Acute inflammation) $79N183iiN13RBUANRITUNITINEUBDNUINIY
N19V9IUTDY @15A9N1T8NLEUAINA19R199 (Cytokine and inflammatory mediator) vinl4LAn

9111361199 9L Uan van ues Sou lugandinisuinidvniefinie wisefionnisld auun

[ i '
a 0y )

o Ql' £ Xa A o w N Y] v !
nsguiIunsnauiinduiiiieldlunisiidngadn wasdadunsedunugisnnie
UsziliuindudwdanUaon nSeuvsdniiead a1senuiswarindsunamesnies wagvinliin

nszvIugenkruveailadslugaiinnisiinide wsensuiniudnae

srUUANAUIEINITIRTTTensedu(Antigen)inun1sinsuvesgaddulnlad(

Memory T cell and plasma cell) ¥inlwAnn15a@319a@15uoURUBA(Antibody or Immunoglobulin)

PuU 4ALAINNIFINTIFINAT LHB3NNELATURYaTNAIGA UTIaSuOURURRWETagyII S8UU

a v

QiifuiulznevauDIRaegaTnilumeANTIG N
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LYY

nsldefun1sonauUszan NSAID Fseangnddudaeulesl cyclooxygenase tTuen

nnsldivegrawninatslungd JUR ieussimio1nsuIn vlan INNTEUIUNTSNLEUREUNEY
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Ionaduegned usnunenquiliinasulifisuszasiunnungenfilty n1352ABLABINILALDINTS
[d a LY a £ a wva L4 a v 4 a ¥ )Y &
Juiiwdule 1Anlsalannegainnislden waziiingifnisalvesinnngilangaiudsundu Ay

= ¥ 1 d’l ¥ 1 U U
ﬂ?iLﬁ@ﬂIﬂjﬁJ’]ﬂQNu AsleE19sEiinTe e

AshlnvuLndas (Nutraceutical) 819U @15eAaANUANNVRU(Curcumin) NSAUDEL?
ananmnaintwaBoswelia)asdnainde v e7 swludensalasiuladuslewniaiy Anulutnsulan

(Fish oil) awanddruidgrasunsdnauiia dsgunmi 13e199zdnfiansanduniudenves

A1ISNHINILATINEUKALUTINIBINSUR vanla’

Alternative Therapy for Inflammation

Mechanical or chemical Injury

Green tea :
Cell Membrane lipids are released White Willow Bark
Turmeric ;
/ Phospholip-— i —— Phospholipase A 2
oL ¢+ Free Arachidonic Acid
PGH synthase, 2 :
Cyclooxygenase-1 Lipoxygenase
Cyclooxygenase-2 H :
’ i Leukotrienes.,-(Cytokines)
il & P(?H-Z : Vascular permeability and Pain Ginger
Omega-3 EFA : :

N Boswellia
PGF-2, PGE-2, PGD-2
Vasodilatation,Erythema, edema, pain, fever

Prostacyclin PGI-2
Platelet aggregation
Free Radical Production

Thromboxanes b
(Pain)

AT 1 LAAINSZUIUNITHOUAUDIVDIETTtolAT 1 UBEA AaNISUIAIUYDLTLBLED kaznalnnis

(%
LYY

SUBlaUaainAINEITUYIRAIN

2. MIONEUERSY NuAMULENvRLTaaLalsAEese (Inflammaging)

=

WaszuugismumuinnszuIuNsnaUauatagssaliles muladunisnseduiaceg T
¥ [ L4 P~ A = [ [ & o .
9719191981114 wanedua natetReunserately aunatelu N1SENLAULIDSY (Chronic

1
=] ! U 1

inflammation) GaWadnnaNAToNLEUTTIH IrdamaiuguaInviangag1a®’ a1y

- ANSMEVRIVIALNATIANTN rSatiuNsAALNaLTuLaz e (fibrosis)a NN uIUNIg

FouwyUT lauysol
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- nsdniaviefaavdwarioUsyAniamnisiinurese ozl fgadeninily a1
Wy nmzdeindeufingUluaulilsedosniausuinesd | anglmdeuainuiaele
Snuauseslulsagia

- megnavwiiludunutes Lwié’ﬂLﬁmL‘%ua%’qLLazm’;mu%Lﬁuqﬁ’amiaimaﬂsﬂmm
dowsineg 017t Tsnaueadendalumes lsamaonidentilauazaus s ngulsaum
Uedn Tsmuvnu uaglsnuaiss

Computation and
i data integration

Cancer
TS Cardiovascular

Age-related

Metabolic Ocular
syndrome disease

Disease-
promoting - Imaging and
chronic sensing

inflammation techniques

/
Biomarker
discovery

Periodontitis Autoimmune

w |~/ il

Neurodegenerative } { Pulmonary J

disease disease

“(Clinical translation

Potential contributors and therapeutic targets:

= Accumulation of senescent cells = Imbalance between pro-inflammation

= Unresolved infection mediators and pro-resolution mediators
= Dysbiosis = Gene mutations

= Activated microglia and macrophages = Epigenetic modifications

= Cytokine and chemokine dysregulation = Lifestyle risk factors

AT 2: UanadaTuNTEAULATAIMAYEINTEUIUNTONAUITOTIMALNARLLFDFUNIN Wazn ey

AN TAALIALT D IRN99)
Jadendamasionszuiunssnausosionaialavateannnaiiigu

2.1 anuudsUsiuvesdu wazusngnisaliniladu( Genetic variation and epigenetic
factor) luusiazynraazdigUnuuiugnIsuuanmaiy Joilisedunusuuss uazany
Tweamsnevausavesszuuiidunuisdanuuandiaiu uenNBIINMIfsaryana
fAT3nTiunnsnety nMssuUsEmueMms 81 asity aswaiisnegludewandey Saveani
AINAlAYATIRNBNTTUIUNITAIVANNISIUANT 0 UAVRITUANN HIUNTEUIUNTANY) LYY
Histone methylation, Histone accerlationwasidinanisdourudnuauzans miRNAT
wAnTuLngaunIslumaiueims fioradianuuendtamsaeiusanaifnisdiu
Findtsnaiy'o

2.2 'a;'iJqums%'mhzmummsﬁhjmmzau ( Unhealthy diet behavior)UlLuu wag

vaa Y

ANYULVDIDIMISNSUUTENY ﬁ]xdqmaﬁuqﬁﬁmmu‘lmmq WU fATdeNsuUTENIUe IS
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nidviiuinnags ziianalnveinisisinsmateesluudugauaindugeuluusunauin

zdanarsanisas1sluiuluteios wazynliAnNTEUIUNITONLAUVDITINNILINNANT

U

a a X 12, . vaa A v a o |
AI¥AUEU NF-KBLWLUU “UTD IUE;IJVI‘UEJN‘VI']U@']WWiVlﬂJ'lﬂJﬂJu@iJm']qfis] LYU E]'TV]']?VlE]WI@?Jﬂ'ﬁ

q
1 (%

Tdundfundn nsfinwinudn Tuanaveshdumand awnsonseiudadenviviauue
lasWia Wrudasu TLRE T dudundsdafuideaduidiaidenviiduiu

Lipopolysacchridelunuaiiiiaunsuau Fadugaisuvesnisndslalaladnedniay

'
¥ aa

(Proinflammatory cytokine)aanun s ilies JULUUNGANTINYRENTUNDIMITAY

Y

AIULUURLIUAN (Western fast food diet style) Aidngiuomsaziiuntiniiansiulawmsn

'
Y

wazludu FanvugiRinisalveingueinisuviuedn lsanasndeniilalazaues winsy

v

Lspuess Tudndruiunningimuenisuuuwfwesisiflown wiuemnsndninlegs avil
H s »va Sy o vL v o @& 13
Unnai waldiinueuyadase uaznsalududny

N13AALYBL3834 (Chronic unresolved infection lunsdlissuuniiAuiuesiianie lul

) 1

aunsafidnlesadnnelsreentuld lidnvzunainanvvesgidunuluyanatugn
gounoas e Iudnvazianzveudegainesunavia wu LifaHv weliFaesy lhia
a vy = Y v a & = & a =
CMV 52UUHAUNIUIQNNTLAUMBLBURALIUYDLTRIATNTUARBALIA JuLATUNS
U I&J U o ! a ﬂgj U U a a d’l U L U a U
gniausese wavthludnisiinlsasesianun dansdlves nsiaelisadudnaud fiu
nsLiuAIERsURalsAduLDl LazuziSay e n1sRndiolasaEBY Aunisiinlsangy

91N158DUNALLIDSY U358 chronic fatigue syndrome*@aidunalnnissniauainnig

a1 1

navaueIdINaneTeuuUTEam Laznanuile wanantinsialiieisess lasaniznay
hfaihlvglidunuvesfnedseaunead wadnandeliSavziinisasalusiuunsuin

29nU1 WU PDL1 agvhliiinnalnnisnevauess wavUssansnmveadnidanv1imenns

Mameanad (T cell exhaustion)> 6

A1edld3adu (Leaky gut syndrome)ldntaioyniaiuems aiinguiloideves
szuuihwdowdegfidumuegizoniiMucosa-associated lymphoid tissue (MALT) &1
delafmuiidoymaiuemnsiiseunens Tuanavesomnsiddesliiauysaiaznaredy
weuAau lnsedungudimdenunidingty awianisanduasilugnisingliuiommis
LOULKY (Food interlorance) wazidiafin1s¥ulseniuemisiinnisuigiidaly

nszuaunsonaulumaiuemisnardaindy anszurunisildnaziians eugniside

dynavedaneiusioaunIdludnld(Gut dysbiosis) WWeduvsdaneiusiiuaeuly a1nis
5 U 1% &

lnzAinulesiidiud 91n13798n omsligey n1stuaielnUng viewwn vielagu

P9UAY NITABDUAUDINIIANAUNIULTINTLAUNTLUIUNITONLAUYDIT19N18NITEUU

Y 9
1

(systemic inflammation) Ngkasia N1 UYBsANDILAYaSEaUTEAY LNANIEROBY

'
a a

gauiuTy szaunsdnaulunaeadentiudu waziiiuanuidesnenisiinn1izgi
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FunuLauILFLes(Autoimmune disease) WazlsaugiSaiiagy ATUNNTAUA
Snwnnuufussveadoydld Jsfinnuddyediannvessruugiidumuressnanie
nMInsIeveslfiRnsiensiadeuufizerniulaoms ¥30N139539Hue M3
WO ULKN1(Food interlorance test) n1sld1nistasudsziantouleivivn (Digestive
enzyme) Tnsluledn(Probiotic) aviidrurasldsyuudesamsiamuldsitu Tnaanis
Insluledin Yagduiinsdnwfsnulselevivaiwuaiiseudasarsiusaiudanaiuiwas
didenuna wagnisnevausdvesgidumiuiuansiaiy famsrsluntanuan 1
uena Nt a1somnsUszvnIneziilungaily (Glutamin) n3Ulawnu(Tryptophan) @A
AU (Zn-carmosin) 3MTULD INTUR @15.A9TFHU(Quercitin) @15L58L3519507
(Resveratrol) wavansanmainwaiufiuwy nsaewann (Ellagic acid) axildudieidiuniy
wdausslitudoyntiedldsnsme

2.5 n12z8auaanenisAnvisadlviuludesvissarunsands a1snszdunisdniay
Proinflammatoryadipokine) vy IL-1 ,IL-6 ,Il-18 ,INF-alpha ,TGF-Beta ,Angiotensin
Leptindfinasonsdniaulunasmfonunnty WunnezAeduaduuiniu wazifiuain
Aosvoandulsanaondentiila uaraussniu'®?

2.6 ATANULASIRSEAUIaaNINNI1UNR (High cellular oxidative stress)

ANILANUATEATDATAR 1130 Oxidative stress anansaindulaaInraleame o1y

auyadaszanasislavenin e1guuas uas UV vismduwdivaniiisieg dudwwase

=

nsvihuresgas tnemwzlulnasuwis FadudiulszneudiAglun1aiamasuves

Wad NISANYINUIN Oxidative stress iaflazaswalrlulnasumsevinaulaunnsag au

a a

Juanmgiliwadmaduinnnzaisiiviamivelania 91fidu nsauanfin nsnduvsd

1 = [ [y o 14 ¢ & = 21 3 = [
#NE) Faudadeyliasiuidauanin wazaeold?! A15ANeUDUYaa KIDNISUINLIY

Y v a

vougadasduladunszdunisvhaumesszuugiduiu Aadunszuiunsdniauniuun
v & Ay 'Y v Y a M S a X o 22 . .
LLangLﬂUﬂig‘U'}‘UﬂqiLileSQUﬂaUlmﬂﬁgg‘]us[ﬁﬁl,ﬂﬂﬂjqNLa@ﬂJUULWNmu@ﬂ Oxidative

stress MAnfUadLlindany1 Wsoszuugiduiu Avzinavililulnaeunievevdn

deonuunnsssdahllganuaunsanisidndegainvedndenvnanasliguiu?
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Visceral obesity

Visceral fat tissue
infiltrated by B cells,

T cells, and macrophages
(IFNy, CCL2, CCLS5, CXCL9,
and CXCL10)

Mitochondrial
Adipocyte pro-inflammatory dysfunction > ¥
phenotype Oxidative
(IL-1B, IL-6, TNF, stress
and CCL2) NLRP3 inflammasome Epigenetic
alterations Changes in gut

activation L
(1B and I118) i, Paractine m:’c::ablomg_and

MicroRNAs

senescence kst
(miR-126-3p v / Chronic infections
and miR-21-5p) SASP (HIV and human CMV)
Genetic predisposition / < ”
(IL1RN, IL6R, Intrinsic immune
and IL6) Inflammageing / cell defects

AN 3 LEAINTZUIUNSEONUDITARIINAIZNITONLAUEOTIINTaT86 199

Wesanneiinnszuiuniseniauisess aswevuiaiiousaneiiannuiasunagseliles

Wunaiwu Femueseasesilios Sidamadoaunavesszuvgesiuuuazsoulivie nnunalnves

anasdrulalunianiia(hypothalamic-adrenal axis) vinlvAinn15natgesluy Aeshvea onun

faLTDI81IUU FusauINNlASURaUANsImarKAngasuuilldanas tAsdun1zdaunuIninaau

a1 Jadanalviiine1nsgoundesest usulindu a1sualuUsusiu Tuluds msiduaunavedges

TuulssesnnazaasluunaAnuNDnAe?

3. msldtademslnvuinislumsdassussuugiduiu tazaiuaunsaniau

Y o

3.1 UNUIMVBIENTDMNSUAN UWATHITDINNTIDIARITUUIANNY

3.11

9

astulase omsdnnasiulawmse daduoimsvdniibingsuiuuyed 1

¥ ¥

o = & ' v oA v - AT + a =
1y Feermsananillaun 13 Sayity 91alwe ien SRSt vuuds deien venl
Feomsusiagyila wdvihiaanuandeiu nandfe ludwiudminueds mis
Usnauingiu desudsemudnlusiimessgesameiluimaluanaifeiwazan

Fuinlulgluwinduy fannsen 12

[a1nsAN Gl 23 (> 70)

amsya GI thunana (55- 70)
A1 GI

armmnsAua Gl ¢ (< 55)

A1 GI FIEATROVVNS FAEATD VS A1 GI FIEMTROVIS

<15 | dnlunnslia shfias 52 anf3 i wpal
<15 [ tewrdsfassuand lasfudn | 53 | afeglignunn i
s uzi@awma 54 Tuelf sfunenu Frandes Suelfeus
22 et 55 AnAE1218a danaveu o
24 | anwaun 56 | Frawa 76 | suclfanes
28 anfisas 57 wuntlefisin (Pita bread) 77 sunivla¥ (Wafer)
30 uNFHURD 61 wuntenassusifie? 79 wunthes
32 wnlasiusn 61 leaszn 80 FUHRREDU
36 wedldla gnund 64 | JanzisilildEa 82 Fnding
39 wAzaEN 64 nLnA 83 Fuelfous ddagl
43 | sju iy 65 | quutle¥aininsey 84 uriumsfuvlan
46 undUdzem 65 F@EanTy 85 Jusy (baked potato)
a7 Frawdeunn (Tand) 66 Flzsa 91 #nayaida (instant rice)
48 | auneir§neiEn 68 ueiuuilanseunita 95 sunthelfusa
49 | 3q1Em 68 | quuilleain 100 | Sunudn

wilauazdauilassnn www LowGliHealth.com.au

A1519% 1 uansaaadiinalusionisermsunazuseinm
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p1sNdAstunman Wi 91ndee Sayielided vundslddnd Asmnulunis@ne

a

n155uUsEMIUBIMISLUULYU (Zone diethilaAIuANNITNAIUDIBUGAU

i
aangnlia Wuhmaluanaieadanisiin denuvuanndiinianglea
sunedinagldsuiimariadainlusalsd dianansie vie dudeunnlfanasy
lo¥a msfnwimuin meuussmuninlfaludeaduiunniuly asfiumiuidesde
amgludunmeduanniinisfuusenuemisluliugilaenss uazdadunsnszdu

oxidative stress YINNANTEUIUNITONEUVDITNNIEANULD NN I8

n1siuusemuamnsnininleDietary fiber) I8 vrasn1InATUUINIA Tedwa
podnsnstlun1svddugdulidias asivananudeinisiinnishedugauls lu
YauziReINUdRdIYeININte0MNININTY FetivanseAurainIsenaulunify

= v
21shaznglu vasadanle

ludiu 91sdimanludy senednaglasuunan we diduivuseeinis dening
a o aa d’lj v ¢ < = 1 = | | a v |
nedt lusiunAaldodnd elapile wandy mee 39 Tuewsurazurasazidadiunes

nsalaudusa waznsaluduluidudeiinaeludadiuniunnansiunimisei 22

Tou T cﬂuﬁlaz_:;uc?o nsn};:":g:]iiﬁo nsol;.ztg:fuﬁo
Fets Relde Grals  MompymUREEL  Polgmpulsy faey
'Iglgg?;g:afited Fats
dhiupnluan Canola il 6 58 36
¥ —
Suntlower OiL 12 21 67
dhrudnolwa Corn 0il 13 20 62
dhuuznan Olive Oil 14 77 Q
L L -
hwan 16 24 60
Rice Bran 0il 18 45 37
ui‘uiunha:u Palm Oil 50 39 10
KaThel P on 86 12 2
dhiuu=w$1o Coconut 0il 92 6 2
‘:rﬁﬂ:::lr—.dégr:i;ved Fats
dhiulri Chicken 0il 27 48 20
G‘u‘iunq Pork Oil 4H0 LT 12
we Butter 6 0 3 0 5
Hazdounnu:zua 28.6 4L2.8 28.6

Recommended Intake

A15197 2 hansdnaIuYeInsaluslua swiasUsEAY
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AduveInIA luduNmLIaNA UV INYBITEUUTAIUNIUAR NIAluTuBNGT |
nsabviuluduAngwned : nsalusiulidudndedon = 1:2:1 wazlunsalusiulidus
Wty deanunsanvaringasoanidu nsalusiulownn 3 waznsalesiulawii 6 @4

msazladndiuegn Q3 :Q6 = 1:4 lagUszana® MsFuUsenueITNUTIemg
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mziiuusrilnlngamgludduiisding faglasunsalaiuein 6 NReudns
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gegadunsnladuiiluansasduvedlelaruesannanisdnavlusninielaineg

aglsimunsfinulutagiunuin mallamsupomisiianudifguinndt e

LYY

disluanavesulidudmmaildedudaduanuioungs wunisiiemslunen

senuiou szviliianszuiunisglelasiudnlunluanatiiu ewduludum
¢ & = o ¢ ~ 2 o oA o

51U% (Transfat) Jus Beluanavedludunsiudg asiaiioulunsalududuimansy1

- v ] A a ! v o o Y a

Panansanszduidaionvviawualasnig diuiisu TLRE auviliAnnszuiunis

SNEUANLNITINNa1 T 19RU

mssulsgmuemsiiinsaluiulewinaugs wudduuan iiduwdaUiu i
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Yo Fudumafenianunsaihluuszyndldiieusudndiuvesnsaludu lvegly
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inaanaunals warlinuaudilunisanuazaiununisdnauaeglas sauluteds

PIUANAULELIVDINSAALSAVABALE AT LAY ANDIDNY

v '
v a S

o w < o Y Ia LY a = [ =
ifunznen Wuhduinuiddadiuvesnsaluiuliduiuganes Tewm 9 a1 &
nsalusiurinliiven AenuausaulansEaule 9a1usarnluUsenauaInINly
Aadldlniuse wunsiald luvagdeniu nsaludulow 9 aslinuaudiluniseie

USudndiuvasnsaludu lawm 3 uay 6 Weglunasiaunadnae

Tusu wWulnd wagnsmagdilu ownsdwanTusiy ey uu ld &1 1ednd &

Foseniegesaansnd sznaneluifunsnesilundigeadaludld Tusiudeindu

asensfifienuddyeganndeszuugiiduiu fmsfnwatuayuin Wesanie

NNIUNNToIlUsAY gdaNaligiATUNIUSaULDRT LNTIZ NTEUIUNTATIHBUR

voR (Antibody or immunoglobulin) maDAIUNSTUIUNSHARIALRaRYTY auluda
D

nshaneelse Waunndunauaziinsneslludnigitesiadu

lugelagunisuad wnasveslusaululagduniodndanuaimisdiininyeslusiu
(Biological value) g3gn fo 138lUshu (Whey protein) Fududiudsznounilaf

wulalutun Tundlusiu wonann aslidndiureininezilumne9AsuaIuLads

Wuinflansiaunugu weavhuanayiiy wimkanlanasuyau wazdululnaydu



87

10 nglusAuislasunisdninduansemisdaasugifiuniund wazinisluly

Uszgnaldlunisiauguameessanmeeuldussniinnznnlasun anedividn®

nadlsTau Wuluanalaudlng fgnarugunisaine waznsviausmedulas
wouleyl 61990199 GSH,GSH-Reductase,GPx,GSH-Stransferase(GST) N13n38#u
fu Nrf2 siunnsnszdusondiaduseus Wy NIMIUeMINEIILI N1508nNad
e leloutidn vseansemsngulndiiuea azviliinnszuIun1sisensnszdu

nsaswazmvinauvesngaistouluaduniu’

Caloric restriction
Moderate physical exercise
Hyperbaric oxygen therapy

Orthodox

Ozonetherapy Therapies

Polyphenol supplementation |
sSH P / ROS-related
ROS 3 pathologies

Nucleus

cytosof

\ Phase2-proteins &

Gene expression = o
Maf Ner2

(ARE Mitochondrial biogenesis

6 ¥

d‘ o ' )
AN 4 uansnalnnsmuAuNIdLATIEingilslen NuMsnseRudyain Nrf2

3.1.4

Y

naalsleu ﬁmﬁﬁﬁﬂumiﬁma%aaaiz ArgUntawadann Oxidative stress
| f 2 A a v ) a ) ° & -
a9 lnglanzwadidadonunidesendenalneendadulunisialee %39a1n

nIzUIUNIENLEUA1TY Fenganlslow Juatiownsnzlesiunieluwaddinidenunn

Ldlignihangainnseuiudenans® >

druunumvensneziiluneseszuunimunuALanslum TN ANLIN2

a

AT U

=

a a . . . . . A o v ! < < s
ANTUULD - Vitamin A Retinoic acid 4A3UATAYADAINULIILIIVDILGAALEDY

o 3

MALAUDIIT WAZNITVINUVDINS T & B lymphocytelun13n15nauaue 893U

QiumMungULuUYaINMsldLeuued( Humoral immune response) wWagguuuu

vesmsidiwadiindonu1 (Cell-mediated immune response®
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Vitamin A -~ we= Microbiota

sigA
RA o0 ° —
l Mucus layer
EC

- W - W - . .S .. -

-4 o i i
| I-10 /‘ RA RA-rich microenvironment \
[ A d
TSLP e #0) \, e A P 1 IGATASE
TGF-p ——> " cpiea‘nc AN 1.
RA RA and GM-CSF |\ A
Fibroblastic reticular cell - =
o /

PGE2

‘h’—',/

Stromal cells

A 04p7 integrin
Wl ccro

AWM 5 UansunuImveslaniule Aussuuianuniu

a

AMTAUT - Viamin C Ascorbic acid Infiudilunguadidgyvenisdeiiuoyya

QY o

Hiunalnanuaunisudtlelalainanisdniay advayunisinauvesiilnsiladuag

wualasnay Tunsvihaneweadn wazdalidyislunisamuaunisuuisadues T

& B lymphocyte ** 3nniiud iileviauaiuaiu Iniiud wazinidul 6 dusslovi

TuN1IAIVANNITIINNUVBIAAYAR MAST cell stabilizor slauselevilunis

AIUANBINITVDILTANIUA

An%ud- vitamin D 1Judnnfiunsenievesuyudannsondniunniedlidodudls

'
v Y a a A

AULLEILAR LLasmimauauawaﬁmﬁu%ﬁmaﬁ’unﬂG]Lezjaémumsmmuwmmu
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Receptors
H2R, IR, LDL-R, IL-8R, ITPR, DR, EGFR,
ER-a, CXCRA4, FasR, AR, AHR, HER-2

Transcription factors Apoptotic proteins
STAT-1, STAT-3, STAT-4, STAT-5, Casp C C

1:

Notch-1, HIF-1, NF-kB, PPAR-y, Casp 2, Casp 6, Casp 7,
WTG-1, AP-1, B-Catenin, CBF, Caspase-10, PARF, FADD, Bid, Bax,
ERG-1, ERE Cytochrome ¢

Inflammatory cytokines

Growth factors

HGF, EGF, NGF, PDGF,
TF, TGF-B1, FGF, VEGF,

Curcumin

MCP-1, MIP-1, MalP,
interleukins, TNF, IFN, I'—

3.2.6

COX-2, prostaglandins Targets CTGF
Enzymes Protein kinases
ATPase, PD, TIMP-3, GCL, MMPs, JAK-1, JAK-2, JNK, EGFR, ERK,
5-LOX, telomerase, iNOS, ODC, PKA, PKB, PhK, PK, PKC, Ca2+ PK,
ATPase, desaturase, FPTase, FAK, AK, IL-1 RAK, MAPK, IKK,
topoisomerase pp60c-src tK, PTK, Ber-Abl
ic/il i // // Cell survival/proliferative proteins
ICAM-1, VCAM-1, ELAM-1, CIAP-1, clAP-2, Bcl-2, xIAP, Mci-1,
MMP9, VEGF Bcl-xL, cMyc, survivin, cyclin D1, PCNA
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Paasszievasnisidansiaeniiy nsiiaufisensendnsayulng dueld wu
N158ANSVBIY1 Camptothecin , cyclophosphamide
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- EGCG vzduduaulad dihydofolate reductase #991993dWaRUNITLUN
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- EGCG aganUsganiainnsinauvesgiaiividn bortezumib wagnguen

boronic acid-based proteasome inhibitors.
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(Cancer apoptosis)*®!
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L 4{ 1 . . .
- NTAATEAUNITIDNONIVDIYN LU cyclosporin, simvastatin
Y o £ ] . . .. .

- NITINUTEAUNITBNONIVDIYI WU digoxin, doxorubicin,etoposide,
paclitaxal(may increase toxicity of taxol via induce CYP 1A1) ,
pioglitazone, tamoxifen and verapramil. L-dopa, carbidopa,
adriamycin,cisplatin, vincristin and vinblastin.

Y < 2 aa . . .
- ANNNEAILLVILNIMNLNAIINYT haloperidol, perphenazine and reserpine

I3 a ] aa a <
1361179319508 Resveratrol Lua1sngnuaiingulndiuea wunnluiudeniudn
aju gnulaunsenalinszgaiueiane Lidues Sruaudfiduaisiuoyyadase i
dudrglunmsauaunssnaulaedignsduds NF-kB uazdansedueuledildlunis
duasie arsaueyyadasylulwadidy Glutathione, Catalase ,Super oxide
dismutase lngnudya1aunsedu NrF2 aunmd 4 Ananilitnesiu uanaini iea
1985115848 §9a10190n52AUBU Sirtuinl Way AMP-activated protein kinase
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mammalian target of rapamycin Faduidyanamisesnszuiunsneuzifedn
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flofaad (cancer cell apoptosis) #annil 10 wonnil saaesmsea Sl
n1sAnwifanuandiniulisanatgvila Wy influenza virus, hepatitis C virus
respiratory syncytial virus , varicella zoster virus , Epstein-Barr virus , herpes

simplex virus , human immunodeficiency virus , African swine fever virus,
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enterovirus, human metapneumonia virus,
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Resveratrol
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SIRT1
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mTOR
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1. Role of gut microbiome or probiotic on immunity system>’

Summary of probiotics and their effects on NK cells and immunity
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Probiotic strain

Activity in the immune
system

Cytokines produced

Other comments

LceS

Monocytes potentiate
increased NK cell activity
via L¢S induction®

IFN-y, IL-1B, IL-6, IL-8 IL-10,
IL-12, TNF-a, GM-CSF, and
MIP-1a %

Induced expression of CD69
and CD25 on CD8" and CD56°
subsets of NK cells®

Lactobacillus plantarum NCIMB8826

Increased expression of
CD69 and CD25 in NK
cells, enhancing activation
of NK cells*’

IL12p70, IFN-y, TNF-a,
MIP-1a, IL-1B, GM-CSF, and
IL-87

Up-regulation of MHC-II
(HLA-DR) and CD80; induced
phenotypic maturation of DCs*

Lactobacillus rhamnosus GG (LGG)

Did not increase expression
of CD69 or CD25 in
lymphocytes®’

IL-1p, IL-8, and GM-CSF*’

Up-regulation of MHC-II
(HLA-DR) and CD80; induced
phenotypic maturation of DCs*

Lactobacillus paracasei B21060

Anti-inflammatory effect
on DCs™

TGF-B, TNF-a, and IL-12p70%

Up-regulation of MHC-II
(HLA-DR) and CD80; induced
phenotypic maturation of DCs*

Lactobacillus reuteri

NCIMBI11951 Increased
expression of CD69 and
CD25 in NK cells,
enhancing activation of NK
cells’?

Increased expression of CD69
and CD25 in NK cells,
enhancing activation of NK
cells?

Bifidobacterium longum SP 07/3

Increased expression of
CD69 and CD25 in NK
cells, enhancing activation
of NK cells®’

Increased expression of CD69
and CD25 in NK cells,
enhancing activation of NK
cells?

Good inducer of IFN-y;
Bifidobacterium strains were
good inducers of IL-6, IL-10,
and MCP-1%

Bitidobacterium bifidium MF 20/5

Increased expression of
CD69 and CD25 in NK
cells, enhancing activation
of NK cells’

IL-1B, TNF-a, GM-CSF, IL-6,
IL-8, IL-10, MCP-1, and
MIP-1a®’

Good inducer of GM-CSF;
Bifidobacterium strains were
good inducers of IL-6, IL-10,
and MCP-1%

Bacillus polyfermenticus (Bispan strain)

Increased levels of
CD56"subset of NK cells®

No cytokine expression levels
reported

Enhanced levels of IgG
production and modulation of
CD4" and CD8" T cells®®

CD, Cluster of differentiation (cell); DC, dendritic cell; GM-CSF, granulocyte macrophage-colony-stimulating factor; HLA-DR, human leukocyte
antigen D related; IFN-y, interferon-y; IgA, immunoglobulin a; IL, interleukin; LeS, Lactobacillus caser Shirota; MHC-I1, major
histocompatibility complex class II; MIP-1a macrophage inflammatory protein-la; NK, natural killer; TGF-B, transforming growth factor-p;

TNF-a, tumor necrosis factor-a
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2. Role of amino acid and immunity system®®

Amino acid Products Major functions
Amino acids Proteins Humoral and cellular immune factors and enzymes
Alanine Directly Inhibition of apoptosis; stimulation of lymphocyte proliferation; and enhancement of
Ab production probably through cellular signalling mechanism
Arginine NO Signalling molecule; killing of pathogens; regulation of cytokine production; and mediator
of autoimmune diseases
BCAA Directly Regulation of protein synthesis and activation of cytokine and Ab production through
cellular mTOR signalling
Glutamine A major fuel for cells of the immune system; regulation of T-lymphocyte proliferation,
protein synthesis, as well as cytokine and Ab production; activation of macrophage
function; inhibition of apoptosis
Cysteine Taurine Antioxidant, regulation of cellular redox state
Glutamate GABA Neurotransmitter; inhibition of T-cell response and inflammation
Glutamine Glu and Asp Neurotransmitters; components of the malate shuttle; cell metabolism
Glycine Directly Calcium influx through a glycine-gated channel in the cell membrane
Serine One-carbon unit metabolism; ceramide and phosphatidylserine formation
Haem Haemoproteins (e.g. haemoglobin, myoglobin, catalase, and cytochrome c); production
of carbon monoxide (CO, a signalling molecule)
Histidine Histamine Allergic reaction; vasodilator; and central acetylcholine secretion
Urocanic acid Meodulation of the immune response in skin
Leucine HMB Regulation of immune responses
Lysine Directly Regulation of NO synthesis; antiviral activity
Methionine Homocysteine Oxidant; inhibitor of NO synthesis
Betaine Methylation of homocysteine to methionine; one-carbon unit metabolism
Choline Synthesis of betaine, acetylcholine and phosphatidyicholine
Cysteine Glutathione synthesis and production of H.S (signalling molecule)
DCSAM Methylation of proteins and DNA; polyamine synthesis; gene expression
Phenylalanine Directly Regulation of tetrahydrobiopterin (a cofactor for NO synthesis) synthesis
Tyrosine Synthesis of neutrotransmitters that regulate neuronal function and cell metabolism
Proline H:0 Killing pathogens; intestinal integrity; a signalling molecule; immunity
PsC Cellular redox state; DMA synthesis; lymphocyte proliferation; ornithine and polyamine
formation; gene expression
Serine Glycine Antioxidant, one-carbon unit metabolism; neurotransmitter
Directly Inhibition of apoptosis: stimulation of lymphocyte proliferation; and enhancement of Ab
production probably through cellular signalling mechanism
Taurine TauCl Anti-inflammation
Threonine Directly Synthesis of the mucin protein that is required for maintaining intestinal immune function;
inhibition of apoptosis; stimulation of lymphocyte proliferation; and enhancement
of Ab production
Tryptophan Serotonin Neurotransmitter; inhibition of the production of inflammatory cytokines and superoxide
NAS Inhibitor of tetrahydrobiopterin synthesis; antioxidant; inhibition of the production of
inflammatory cytokines and superoxide
Melatonin Antioxidant; inhibition of the production of inflammatory cytokines and superoxide
ANS Inhibiting production of proinflammatory T-helper-1 cytokines; preventing autoimmune
neuroinflammation; enhancing immunity
Tyrosine Dopamine Neurotransmitter; regulation of immune response
EPN and NEPN Neurotransmitters; cell metabolism
Melanin Antioxidant; inhibition of the production of inflammatory cytokines and superoxide
Arg and Met Polyamines Gene expression; DMNA and protein synthesis; ion channel function; apoptosis; signal
transduction; antioxidants; cell function; lymphocyte proliferation and differentiation
Arg, Met and Gly Creatine Antioxidant; antiviral; antitumour
Arg, Pro and Gin Omithine Glutamate, glutamine and polyamine synthesis; mitochondrial integrity
Cys, Glu and Gly Glutathione Free radical scavenger; antioxidant; cell metabolism (e.g. formation of leukotrienes,
mercapturate, glutathionylspermidine, glutathione—NO adduct and
glutathionylproteins; signal transduction; gene expression; apoptosis; cellular redox
state; immune response
Gin, Asp and Gly Nucleic acids Coding for genetic information; gene expression; cell cycle and function; protein and uric
acid synthesis; lymphocyte proliferation
Uric acid An antioxidant
Gin, Glu and Pro Citrulline Antioxidant; arginine synthesis
Gin and Trp NAD(P) Coenzymes for oxidoreductases; substrate of poly(ADP-ribose) polymerase
Lys, Met and Ser Camitine Transport of long-chain fatty acids into mitochondria for oxidation; storage of energy as

acetylcarnitine



99

LONE1591999

2
[ Y o

1. 9990 Wy Tanded, Inegdaunuiuguuazaailn Basic and Clinicallmmunology, niini
1-83,

[
(%

AUNATIN 2 IaAUlee AugLIVemans PaINTalNMINgae

2. Kathrine Bach Sondergaard and Gunnar Gislason, NSAIDs and cardiac arrest: Non-
steroidal anti-inflammatory drug use is associated with increased risk of Out-of-
hospital Cardiac Arrest: A nationwide Case-Time-Control study,European Heart
Journal, Volume 38, Issue 23, 14 June 2017, Pages 1788-1789.

3. Calder PC. Omega-3 fatty acids and inflammatory processes: from molecules to
man. BiochemSoc Trans. 2017;45(5):1105-15.

4. Sibille KT, King C, Garrett TJ, et al. Omega-6: Omega-3 PUFA Ratio, Pain, Functioning,
and Distress in Adults With Knee Pain. Clin J Pain. 2018;34(2):182-9.

5. Roush JK, Cross AR, Renberg WC, et al. Evaluation of the effects of dietary
supplementation with fish oil omega-3 fatty acids on weight bearing in dogs with
osteoarthritis. J Am Vet Med Assoc. 2010;236(1):67-73.

6. Gruenwald J, Petzold E, Busch R, et al. Effect of glucosamine sulfate with or without
omega-3 fatty acids in patients with osteoarthritis. AdvTher. 2009;26(9):858-71.

7. Joseph C. Maroon M.D., Jeffrey W. Bost P.A-C., Meghan K. Borden, Keith M.
Lorenz and Nathan A. Ross, Natural antiinflammatory agents for pain relief in athletes,

Neurosurg Focus. 2006 Oct 15;21(4):E11.

8. Christina H Liu and other , Biomarkers of chronic inflammation in disease
development and prevention: challenges and opportunities, Nature Immunology

volume 18, pages 1175-1180 (2017)

9. Luigi Ferruci&Elisa _Fabbri,/nflammageing:  chronic  inflammation in  ageing,

cardiovascular disease, and frailty,Nature Reviews Cardiology volume 15, pages 505-

522(2018)


javascript:;
https://thejns.org/focus/search?f_0=author&q_0=Joseph+C.+Maroon
https://thejns.org/focus/search?f_0=author&q_0=Jeffrey+W.+Bost
https://thejns.org/focus/search?f_0=author&q_0=Meghan+K.+Borden
https://thejns.org/focus/search?f_0=author&q_0=Keith+M.+Lorenz
https://thejns.org/focus/search?f_0=author&q_0=Keith+M.+Lorenz
https://thejns.org/focus/search?f_0=author&q_0=Nathan+A.+Ross
https://www.nature.com/nrcardio

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

100

Kenneth S Kornman ,Paul M Martha, Gordon W Duff, Genetic Variations and

Inflammation: A Practical Nutrigenomics Opportunity, Nutrition 2004 Jan;20(1):44-9.

Reza Alam ,Hamid M Abdolmaleky, Jin-Rong Zhou, Microbiome, Inflammation,
Epigenetic Alterations, and Mental Diseases, Am J Med Genet B Neuropsychiatr Genet

2017 Sep;174(6):651-660.

Scott Dickinson, Dale P Hancock, Peter Petocz, Antonio Ceriello, Jennie Brand-Miller,
High-glycemic index carbohydrate increases nuclear factor-KB activation in
mononuclear cells of young, lean healthy subjects, The American Journal of Clinical

Nutrition, Volume 87, Issue 5, May 2008, Pages 1188-1193

Bloomfield HE, Kane R, Koeller E, et al. Benefits and Harms of the Mediterranean Diet
Compared to Other Diets. Washington (DC): Department of Veterans Affairs (US); 2015

Nov.

C M Swanink ,J W van der Meer, J H Vercoulen, G Bleijenberg, J F Fennis, J M Galama,
Epstein-Barr Virus (EBV) and the Chronic Fatigue Syndrome: Normal Virus Load in
Blood and Normal Immunologic Reactivity in the EBV Regression Assay,Clin Infect
Dis. 1995 May;20(5):1390-2.

Saeidi A, Zandi K, Cheok YY, et al. T-Cell Exhaustion in Chronic Infections: Reversing
the State of Exhaustion and Reinvigorating Optimal Protective Immune
Responses. Front Immunol. 2018;9:2569. Published 2018 Nov 9.

Wherry EJ. T cell exhaustion. Nat Immunol. 2011;12(6):492-499. doi:10.1038/ni.2035
Fasano A. All disease begins in the (leaky) gut: role of zonulin-mediated gut
permeability in the pathogenesis of some chronic inflammatory diseases. F1000Res.

2020;9:F1000 Faculty Rev-69. Published 2020 Jan 31.

Mu Q, Kirby J, Reilly CM, Luo XM. Leaky Gut As a Danger Signal for Autoimmune
Diseases. Front Immunol. 2017;8:598. Published 2017 May 23.

Alvehus M, Burén J, Sjostrom M, Goedecke J, Olsson T. The human visceral fat depot
has a unique inflammatory profile. Obesity (Silver Spring). 2010;18(5):879-883.

Chadt A, Scherneck S, Joost HG, et al. Molecular links between Obesity and Diabetes:
“Diabesity”. [Updated 2018 Jan 23]. In: Feingold KR, Anawalt B, Boyce A, et al., editors.
Endotext. South Dartmouth (MA): MDText.com, Inc.; 2000-


https://pubmed.ncbi.nlm.nih.gov/?term=Kornman+KS&cauthor_id=14698013
https://pubmed.ncbi.nlm.nih.gov/?term=Martha+PM&cauthor_id=14698013
https://pubmed.ncbi.nlm.nih.gov/?term=Duff+GW&cauthor_id=14698013
https://pubmed.ncbi.nlm.nih.gov/?term=Alam+R&cauthor_id=28691768
https://pubmed.ncbi.nlm.nih.gov/?term=Abdolmaleky+HM&cauthor_id=28691768
https://pubmed.ncbi.nlm.nih.gov/?term=Zhou+JR&cauthor_id=28691768
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
https://pubmed.ncbi.nlm.nih.gov/?term=Swanink+CM&cauthor_id=7620030
https://pubmed.ncbi.nlm.nih.gov/?term=van+der+Meer+JW&cauthor_id=7620030
https://pubmed.ncbi.nlm.nih.gov/?term=Vercoulen+JH&cauthor_id=7620030
https://pubmed.ncbi.nlm.nih.gov/?term=Bleijenberg+G&cauthor_id=7620030
https://pubmed.ncbi.nlm.nih.gov/?term=Fennis+JF&cauthor_id=7620030
https://pubmed.ncbi.nlm.nih.gov/?term=Galama+JM&cauthor_id=7620030

21.

22.

23,

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

101

Cui H, Kong Y, Zhang H. Oxidative stress, mitochondrial dysfunction, and aging. J Signal
Transduct. 2012;,2012:646354.

Biswas SK. Does the Interdependence between Oxidative Stress and Inflammation
Explain the Antioxidant Paradox?. Oxid Med Cell Longev. 2016,2016:5698931.

Chen Y, Zhou Z, Min W. Mitochondria, Oxidative Stress and Innate Immunity. Front
Physiol. 2018;9:1487. Published 2018 Oct 18.

Cadegiani FA, Kater CE. Adrenal fatigue does not exist: a systematic review [published
correction appears in BMC EndocrDisord. 2016 Nov 16;16(1):63]. BMC EndocrDisord.
2016;16(1):48. Published 2016 Aug 24.

Wey.ns. g3 Sudeded fusdedialsviiclnalsaiuiniiy (Moufl 2),23.2.2017
https://www.tmwa.or.th/new/view.php?topicid=573&type=gallery

Sears B, Bell S. The zone diet: an anti-inflammatory, low glycemic-load diet. Metab
Syndr Relat Disord. 2004;2(1):24-38.

Softic S, Cohen DE, Kahn CR. Role of Dietary Fructose and Hepatic De Novo Lipogenesis
in Fatty Liver Disease. Dig Dis Sci. 2016;61(5):1282-1293.

ne.n3.439R asg i, enldhsiu: egslsliffuaunman fuemsindiila, 7.9.2019
https://thedistrictweb.com/cover/choosing-oil/

Simopoulos AP. The importance of the ratio of omega-6/omega-3 essential fatty acids.
Biomed Pharmacother. 2002;56(8):365-379.

Cereda E, Turri A, Klersy C, et al. Whey protein isolate supplementation improves body
composition, muscle strength, and treatment tolerance in malnourished advanced
cancer patients undergoing chemotherapy. Cancer Med. 2019;8(16):6923-6932

Bocci V, Valacchi G. Nrf2 activation as target to implement therapeutic treatments.
Front Chem. 2015;3:4. Published 2015 Feb 2.

Ghezzi P. Role of glutathione in immunity and inflamsmation in the lung. Int J Gen Med.
2011;4:105-113. Published 2011 Jan 25

Rodrigues C, Percival SS. Immunomodulatory Effects of Glutathione, Garlic Derivatives,
and Hydrogen Sulfide. Nutrients. 2019;11(2):295. Published 2019 Jan 30.

Huang Z, Liu Y, Qi G, Brand D, Zheng SG. Role of Vitamin A in the Immune System. J
Clin Med. 2018;7(9):258. Published 2018 Sep 6.

Carr AC, Maggini S. Vitamin C and Immune Function. Nutrients. 2017;9(11):1211.
Published 2017 Nov 3.


https://thedistrictweb.com/author/rewadeejongsuwat/
https://thedistrictweb.com/cover/choosing-oil/

36.

37.

38.

39.

40.

41.

4z.

43.

44,

45.

46.

102

Anogeianaki A, Castellani ML, Tripodi D, et al. Vitamins and mast cells. Int J
Immunopathol Pharmacol. 2010;23(4):991-996

Prietl, B.; Treiber, G.; Pieber, T.R.; Amrein, K. Vitamin D and Immune Function. Nutrients
2013, 5, 2502-2521.

Ann Katrin Sauer, Simone Hagmeyer and Andreas M. Grabrucker ,Zinc deficiency, In
book: Nutritional Deficiency, Chapter: 2, Publisher: Intact open science, Editors: Pinar
Erkekoglu, Belma Kocer-Gumuse, pp.23-46

Park JS, Chyun JH, Kim YK, Line LL, Chew BP. Astaxanthin decreased oxidative stress
and inflammation and enhanced immune response in humans. Nutr Metab (Lond).
2010;7:18. Published 2010 Mar 5.

Akbari M, Ostadmohammadi V, Tabrizi R, et al. The effects of alpha-lipoic acid
supplementation on inflammatory markers among patients with metabolic syndrome
and related disorders: a systematic review and meta-analysis of randomized
controlled trials. Nutr Metab (Lond). 2018;15:39.

Kamal-Eldin A, Moazzami A, Washi S. Sesame seed lignans: potent physiological
modulators and possible ingredients in functional foods & nutraceuticals. Recent Pat
Food Nutr Agric. 2011;3(1):17-29.

Dhyani A, Chopra R, Garg M. A Review on Nutritional Value, Functional Properties and
Pharmacological Application of Perilla (Perilla Frutescens L.). Biomed Pharmacol J
2019;12(2)

He Y, Yue Y, Zheng X, Zhang K, Chen S, Du Z. Curcumin, inflammation, and chronic
diseases: how are they linked?. Molecules. 2015;20(5):9183-9213. Published 2015 May
20

Prasad S, Gupta SC, Tyagi AK, Aggarwal BB. Curcumin, a component of golden spice:
from bedside to bench and back. Biotechnol Adv. 2014;32(6):1053-1064.

Gan RY, Li HB, Sui ZQ, Corke H. Absorption, metabolism, anti-cancer effect and
molecular targets of epigallocatechin gallate (EGCG): An updated review. Crit Rev Food
Sci Nutr.

Legeay S, Rodier M, Fillon L, Faure S, Clere N. Epigallocatechin Gallate: A Review of Its
Beneficial Properties to Prevent Metabolic Syndrome. Nutrients. 2015;7(7):5443-5468.
Published 2015 Jul 7.



a7,

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

103

Riegsecker S, Wiczynski D, Kaplan MJ, Ahmed S. Potential benefits of green tea
polyphenol EGCG in the prevention and treatment of vascular inflammation in
rheumatoid arthritis. Life Sci. 2013;93(8):307-312. doi:10.1016/].1fs.2013.07.006

Li Y, Yao J, Han C, et al. Quercetin, Inflammation and Immunity. Nutrients.
2016;8(3):167. Published 2016 Mar 15.

Hashemzaei M, Delarami Far A, Yari A, et al. Anticancer and apoptosis-inducing effects
of quercetin in vitro and in vivo. Oncol Rep. 2017;38(2):819-828.
doi:10.3892/0r.2017.5766

Vafadar A, Shabaninejad Z, Movahedpour A, et al. Quercetin and cancer: new insights
into its therapeutic effects on ovarian cancer cells. Cell Biosci. 2020;10:32. Published
2020 Mar 10. doi:10.1186/513578-020-00397-0

Brito AF, Ribeiro M, Abrantes AM, et al. Quercetin in Cancer Treatment, Alone or in
Combination with Conventional Therapeutics?. Curr Med Chem. 2015;22(26):3025-
3039.

Berman AY, Motechin RA, Wiesenfeld MY, Holz MK. The therapeutic potential of
resveratrol: a review of clinical trials. NPJ Precis Oncol. 2017;1:35. doi:10.1038/s41698-
017-0038-6

Abba Y, Hassim H, Hamzah H, Noordin MM. Antiviral Activity of Resveratrol against
Human and Animal Viruses. Adv Virol. 2015;2015:184241.

Kim |, He YY. Targeting the AMP-Activated Protein Kinase for Cancer Prevention and
Therapy. Front Oncol. 2013;3:175. Published 2013 Jul 15.

Arreola R, Quintero-Fabian S, Lopez-Roa RI, et al. Immunomodulation and anti-
inflammatory effects of garlic compounds. J Immunol Res. 2015;2015:401630.

Hyung Sook Kim, Jin Tae Hong, Youngsoo Kim, and Sang-Bae Han, Stimulatory Effect
of B—glucans on Immune Cells,/mmune Netw. 2011 Aug; 11(4): 191-195

Aziz N, Activation of Natural Killer Cells by Probiotics, Forum on Immunopathological
Diseases and Therapeutics,01 Jan 2016, 7(1-2):41-55

Li P, Yin YL, Li D, Kim SW, Wu G. Amino acids and immune function. Br J Nutr.
2007;98(2):237-252.


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3202617/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3202617/

104

yunasvainsldlnsutita Tunisananadssnisunsnszansvaslsausiss
Clinical Nutrition Aspect In Metastatic prevention
fim 15asFR , wu.
SittTienthiti, MD.
NISUMTENANLNNIwaaU1Un Ny
Board committee, Association of Cell Therapy, THAI
NFsUMSANANLNS ALatilng
Board committee, Chelation Medical Asoociation, THAI. (CMAT)
wndUsEnAudnNsUIMEYTANITHEUELEAN
Medical Consultant, Absolute Health Regenerative medicine clinic

doctorsitt@gmail.com


mailto:doctorsitt@gmail.com

105

[ 1

Unanegs

' ' [ '
a % % = a = IS

lsAuesa Senaduanmnisdedindusunilivesaulng Feadfinisdedinvziingu e
IspuziSanuegluszuzunsnszany (Metastasis) N15wNInIzateveswaduzisaudineliiine1nis
WUUIR AANIENINANIN WAZAUNTNIY FadNasenmn NI AudUlsegrunnineanizlugg

gavingveensaiiulsn

NIUNWINTENLVDUTARNLISIUL INUAYINITANYINUIY EINTOSNUNINTEALARILA
sruzduqueantsanidulsa lneddadeunnunefdimananisunsnszatavosusise 819 LYy
NIZUIUNTENAUTBIULLSY NMIABUANBIVBITTUUNTAIUMUUNNTEY Anzaudunse wazein

a dy A <
DRNUYLIUVDILUBDLYDUEEI

N15UNINTTIBVDINLSITUILYNAIUANIAUH Y I1UVBINTTUIUNISNOULLTI UATNIS
ananu (Signaling pathway stimulation) #ai{na2gNNILAUTUNININAIINITUVIMIVVDATAAUAS
\Walde 31NN1T80NTATY LagAULASEATEAUWAR Feuindsdaumauiannssududaansiy

= 1 I3 ! [ & o A o [ =
a1siall ansneNssInnee NssuINNsenEusest naslasuinsidsauna wasdirulufnseuiu

A1INTININAE LAZNITSNHINNITUNNGUNNUTLLANADIFINARINENIA Y

[

nsAnwiaulasuiidanaznisldarsngnuail lngefenannisves lnvugiduiu
(Immunonutrition) TaguiugeA1ans(Nutrigenomic) kagn15UTUaunanIuN1TAIVANEUNTO
(Epigenetic) Faudrunilunuimuinduiiioanninuds woen1sunsnszanevealsaugss dadunis

[

o | a A a aa a Ao aacf
Pl AN RN LW@LWNI@ﬂanUﬂqii@ﬂ%'gm LLagﬂJﬂmﬂq‘Wsﬂ"}@Wﬂmu

Ard1Aey : lnau1n1s(Nutrition) Tspugialcancer) N1sunsnssanevelsnuziSe(metastasis) 9T

FUYIU(immunity) N13ENLEULIES(chronic inflammation)
unin

91nnsAnwfinalnnisiiniaznIsunInsznevegaduzisaly wud1dnszuIuNITUeS
% 14 = v oA o =1 o Y a
dyarauntgluwaduinuie wariivargdadedmansenudedygyraivail awinliiianis
W3QLAUlA N138NaY LaZNIIUNINITTEURILTANLTIINTUSULNUNTIAUAMTINTLEAY naen

Juiansgeydeeisaz wiensidedinlunuldlsauzss

Jademslavunisideauna Anuindunisdunaisamniionvdamasionssuiunisning

1%
] 1

aetuunauidndunssivsudeyadmueimsuaslnvunis luguuesifdudduasulngnnis



106

A 1

nszaneveINzTIunTuIdanwazituls varluvazifgrfufaznandinisldaiseinisuas

ansngnuAlannegin szliunumsenisdudimieniuaunsunsnszatevadlsauzseldegnelsting

Wani

o

PNdeyanvaiRvnilagdtnauan iauInsiaTegiakasdiauuian® (NESDB) wuin

¥
< = a

Tua9d w.el. 2537 - 2560 dnsin1sdedinsaalsrusiss waziilosonynyinvesaulneddnsinisiiy

[ '
v v a

= a1 & A aAa ) ~
ﬁﬂm‘lﬂunﬂ‘ﬂﬂ GU‘Uﬂa']?Jll']LﬂuaqLWﬂﬂqiLaﬁJsﬁjmﬂu@l‘U'ﬂ1 GUEN?’TUVL‘W?J WQLLa@Q&L‘NﬂWWW 1

Y

Joyaadflul w.r.2561 anusueinisdedinainlsaussaufnduduiosaz 16 ves

(%
Y

avan T eTInvavan gand1dnsn1sidedinain guRne waslsaialamie 2 G 3 i v3ed

ey

detinanlsauzisaaie 8 sededalus lwd we. 2561 wuhddwugiienelnl lneussunaeg

7 170,495 518 waztdedInanlsauziSaussunn 114,199 57

H g v

5 duduusnuauzisinulesiian lown uzisalenuziSiiuuasviound uziSusiun uzis

v
o A

o ! < 2 a o Y Aa d' [V k% ' @ o '
aldlvg) waz ui5anadnd lnglsausiSanvinlidedinuniian 5 suduwsn taun usiiadunaziie

(%

o¥

a a

° < < < £ & o 1 o v 9
A wzSeon weisanaif deisusinuy wasussaldlug auddu
dn31n13a1y / UszeIns 100,000 Au

100

75

25 B =

2537 2540 2543 2546 2549 2552 2555 2558 2560

» nzfouazidovonnneia - Wala(pfurdiaii lasnaifanTiawaladug)
PaadniduuarTsafuquavilan « TsavaaaBoaluduay + LWAavau

AN 1: FasnsidedInvesaulng (w.e. 2537 - 2560) ann1stivtiemelsasensinaUsEsIng

100,000 Ay

wazansAnwdlulieslnenaginelseinanud snsinsseatinnielu 5 U veUae
lspuziSenazanas luynqeiinvedlsauziss Wenisandulsatudngszeznisunsnszany

(Metastasis)’

ﬂqiLL‘Wﬁlﬂﬁ%"iﬂﬁJsUENIﬁﬂllgL%\‘iﬂ’u W‘U'jqﬁflLLVﬂQﬁﬁﬂWUﬂWﬁLLWéﬂizﬁﬂEJVLTJSUENLeﬁﬁéllgl,%\‘i 1N
Y] a v a 1 Y - = Y a ) i a = o § v
BIYITLIUNU VIWUU@EJVL@LLﬂ m@mqumaaﬂiﬂaLﬂﬂ\i 230) G\@llclﬁll']ﬂvl,@ Joan ﬂig@jﬂ NIDFUBD slfﬂf\]gi/l'ﬂﬂ

AUREAne1NN3AeINLNAINAIANTAIUNTS DY MSYIUTete Tl Wy a1n1salmeladumad



107

f91n1IMNeaNeIUazITULUTEAM 81115U30 UsensENNIAveInTegndunas aulinnnasiu

duuszam Wusu

Ya38uaznszUINNSIAEITRI UNITININTL N8RS Tawn

= =

1. anuraUnfvasBunaIuANdyInTAlivaugad (Signaling pathway alteration )

[

Tumsfnw 29933 3nTinvansad (Cell cycle) nuindaust nssvrunisutaged mafiusiuy
Tasluloy nsdledaneveswadmusssuwity nszurunswant auflvesduaadiaiuinune
(Signaling pathway) Vigﬂmuauimaiﬂsﬁu&mqﬁaamﬁammﬂiﬂﬂmiszmiul,%aéﬁ?u Serugniinng
Wasuwlaswesdwuivalufu devdmadedduvesnsaerily Mdusivunlassasiavedusiu
visoidlnddyana Tunsmunmsasssgimugy Jpinsead auviliAsnszuiunsudaeadiin
ANURAUNG sauludanszuaunsiaewadiinaauianan LLasmmﬁtﬂuqmﬁmﬁummmﬂﬁm
ARSI

TunszuIuNIsUNINsEIEveRYaduzsued AlinsAivan wasiieadesiudyyadeiiognaiy

1 o Y

PosdeyQIal uNAIDYNTIFYYIUTIATNINTANYIUDE Y 91TILTU

A

1.1 TGF Beta - Transforming growth factor-[3 Lﬁuiﬂiauﬁ@maﬁﬁL‘f]iﬂﬁ"iﬁLLWﬂma%
Afnanszdu wazmruauNTRIgrenTaduindugds lunsdveawaduzife nns
nIEAUNTINILTRS TGF-beta Ssdsnalnamssrionisuisnuasiind uiuvosadue
%9 uasfinasonszuiunisilasuveswaduass WiuvadusSediaula (Epithilial-

mesenchymal transition- EMT) TUNTTUIUNTUNINTTANBYDINLLS DN’

[ aaa

nsnszgulilgadiinnisuinidu lddnazunain nssuiunissnausess Ufiseneand
wiunnnnulunmssulsenuesidludunsetiniags n1sduasd ansiiy vise
a9LAlneg WINTENINTUIALIUITINATRUTAa FIMUNETINET NTTUIUAISHIAR NS

1%

M duangduilofionsiaitadedl warldudutladevesnsdsdyiuriu TGF Beta

1N

arsngnuialana Ly ey, tAeaiy, Bludu , sanesmea dnuaudilunis

AIUANNTINOUALDIVEY TGF Beta la*®

1.2 NF-kappa B - Nuclear factor kappa Bilulusfiufisdouniarununisaansia DNA
Msnasanslelaled waznsyuiunissentinveawas LUshuylinlliwanasiinisnseau

Tnantuinunduiisigadnuiuanuasen 5o UA3e100nTatus1ee Lazdinag



108

Y a

ABNTTUIUNITADUANDININATAIUNIY UABNTEUIUNITENAUVDITINTEY 13NT
nsedu NF-kappa b fiunnifiuly udeBufimuaunisdunsgilsiuedaiiaam
AAUnA goudanaiianisnouauevesead viliAanss vaunnssnauiinnnninnd
authldgnszurunsdenvenyad suluiafiumiuaimnsalunisunsnszane
nszvumsandudon nsmuauBuiudiunds ps3 wagnsnTuvesYaduzss
R T arsngnuadl 1w a1snsiliuesa 301U (Silibinin), a1sngulndiues
#199 W Lsanamsea asainainlunier ssdamesauaniivnszgansemdd

wuuFenlad Inaaudfiuiuannisnouausdved NF-kappa B 't

1.3 Beta catenin \JulUsfufignAiuaunisdansizilaedu CTNNBL gene Tuudvas

uziSadulusfundenegluigdnsiud (Wnt pathway) Jadunalanilslunisaiuny

[
a

NSUIAIV AR NLLSY warluNTEUIUNISLNTNTLI18VDIuLL5e TUsRuvTintlay
191U U TGF-bata dsHasanszuiunsilasuvaasaauzise Tuuwadusisdl
wulm (Epithilial-mesenchymal transition- EMT) @3iins@nwinu3n a1sngnuwiail
PN o . Ay I aaaa el e .
WAZA159IMIINAIVANNITINIUVEY Beta catenin © loun FATTu Silibinin, 1nels
afalu Pterostilbene ,nsalusilidudy DHA , @15ainanvden -EGCG |, @siadl

@fu geneistin LagdIntua'*?

1.4 MMP - Matrix mettaloproteinase L‘fJuLauiﬁﬁﬁﬁﬂa%ﬂuﬂdm endopeptidase 7

(% '
a

fasnisuaardeuvardnsdidulanawassinlunisyiinu euleddndiesnuiain

Y A |

¢ A e ¢ < ° a A & a
LYAANAYTUR iﬁulﬂﬂQL%aauzLNLLaszvm’l‘VlU@SIUiWU%@QiU%ULNWiﬂ% NI
| ] ] s ] < ] PR g
VOITWILUINLYARA IuLL\‘Iﬂ’l’iﬁjﬂa’mLLazmiﬂ’i%ﬁ]’lEJGUENQJSLNWU’J’]LEJ‘LJI‘ZJ‘IJWJUVIU’W]

agrsntunsadsanzwndeuliiwadusisuniousianilaiBodugasudu

(% [ '
U = S

ananuluduiledolndifes Muluiadnaeanuduilodossqdngssuulnaioun
Wwiaen wazszuulvallouwiden MMP §svinuiing gesaarslusauluiieaigeidming
41' a & A v v o o s 2 ada

Wetnssnan muauiealiniaudunisilsdivessaduziianiinisnszateluluy
978281UUg MMP @1311500Usuengo8 ladnualevida 11y MMP1 MMP2 MMP3
MMP7 MMP MMP13 MMP14 Uagnuin asngniail natestnaunsadudanisinau

299 MMP 1@ snufinandlunisis © aadl

MMP1 Interstitial collagenase Retinoids , EGCG ,Pycogenol


https://en.wikipedia.org/wiki/Gene

MMP2

MMP3

MMP7

MMP9

MMP13

MMP14
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Gelatinase A Quercitin, EGCG

Stromelysin 1 Resveratrol ,Quercitin

Matrilysin Resveratrol ,EGCG

Gelatinase B Curcumin,EGCG ,,Apigenin, quercitin,

genistein, pycnogenol , Vitamin D
Collagenase 3 EGCG, Apigenin

MT-MMP EGCG

Note : EGCG- Epigallocatechin gallate

M13199 1 wanadI9g19v03a1sngnuiall Nlgnsdudaieuled MMP - Matrix

mettaloproteinase

1.5 HIF-1alpha : Hypoxia-inducible factor 1-alpha®® Lﬂuiﬂsauﬁﬂ’wﬂumsa%’m

Tag8u HIF1A gene@einaziinisnouausdiaznisuanseanveasduiliiloadiuagly
ANILVINDBNTLIU KALAANTZUIUNTEBNTAY VN ITANNIINIEAY HIF-1A Uagay

danarialmiAinn1snseAudu Vascular endothelial growth factor - VEGF n1s

1
= 1

o o = = ] ) ] & ¢ 0§ Y a

NIIUYDIAYUNUTILAULRATU 33UNU LL‘JS’]QW@QLL@QWLUUI@LLW@LG]E]? "\]31/]’11‘1/%?]91
£ 2/ A ' ! & X A 2 o 1

ﬂi%‘U?‘uﬂﬂiﬁi’NLﬁum@ﬁi‘ﬁlllﬂ‘lﬁa@LﬁENLuEJLEJEJ@J%LNuu‘]WEJIU

Y

1.6 c-MET (Julusfiudyaraduaidndimaeadestunisiledy waznisanaiuiielde

wanwaauztitluaivizidinisunsnszanely wazdnisfnwinuin @aswgnuiail

Oleocanthal'’ @aluarsnqulndiueafinuldluiiduuznen azdidiutiaduds

IS a o

YUY ILANRNT

e
o
=De

Fyaudaed wantifileuldendiegstunnduusdimnndesdygiamamaaniinisdnwm

Tunszurunsifauzissnaniviulaainlunini 2 18 dialigguladrlanedueUlunssuiumsiiouas

UNINILA8VelTALLLSS
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Wnt pathway WNT-> - Disheveled Anti-growth factors
Y (e.q. TGFB)
GSK-38
AEC TCF
\
Cells ., —_ 5 p-catenin f-catenin: TCF
p16
CdC42 - P13K = =—» Rac ==~
Hedgehog pathwa aa P
AR Y B -.—b F:K \ Cycl D:CDK4 |——p15€¢=====~-~— Smads
| e > Cas > Crkas : 4 i
\\ 1 Rb = HPVE7 20
Fyn PLC ; [} PJZ_7‘ -------- e
\d !
sh E2Fs
IGF pathway NF1 [ PKC Mos  MKKs SRINKs P dun ———~ ' /-> cyel E:cok2 — p21 ===~
A s
Raf/MAPK pathwa Growth factors Grb2 X‘ ‘ ‘ * f Y “DNA damage™y
P Y (e, Ter) > GO g Ras > Raf-> MEK-> MAPK ~SPMAPK ——»EIK=>Fos > | Changes Cel N sensor _-
i i ,’ } Mad:Max———> | in gene proliferation
EGFR pathwa / MEKK ——— Myc:Max ————p | EXPression (cell cycle) ) ps3
1 Abl EKK Myc:Max
A —
! CdC42 —> Rac P Rho === === — = mm e e |
C-MET pathwa Hormones ! |
P y (e.g., bombesin) > (ZTMR) = G-Prot > Ad Cycl = PKA ——————> CREB = 1 R ARF —IMDM2
1 1
(e.g., estrogen} i I NHR (e.g., ER) : Bax
1 \
] PRMECN 4 i ;
: /D PKC NF-«B > NF-xB Stat 3,5 % Mitochondria
Akt/mTOR pathwa Survival factors \ _j Cell death. J——— — g1
pativdy {eig: 16F1) > (RTK) — PI3K —>Akt >Akke —{IB (Apoptosis) | «——— Caspase 8 < T
? PTEN = Casp?ase 9 t
s FAP —
Cytochrome C
SEES,5 == === > Bd XL Y Bel1 (ecoy )~
T { Bad > Mitochondria < Bid Death factors
] 2K s e = gy
‘, Abnormality )__ —> Bim, etc. (e.g., FasL)
Jak/Sat pathway Cytokines __*
(e.g., 1L-3/6)

Afl 2 wansiegsuesdeyaduadl (Signaling pathway) Tunszuiunisiinvessaauzise

2. AANTMINADUVDNUDLEBULIZY N1TVINDDNTIURALNIZUIUNITES U RonYaLlaLED

< . .
U239 (Cancer angiogenesis)

JULUUNSTINT U LTadUDIUZI5e AzuAnAInwaaUni wasiisnsnnsiulaiisinso
o = d’lj A < 1 1 a a o v 4941 A g A a
uinliilleileouziislauinlngnin 1-2 JadwaslaeUssua azvinlillodouziieiiaigen
sanlutuinnnzuneendiauluifes msizdnsnsasiaduienlutissniulidaunadunisiig
UIUTBATAANZISY Mematieuraduzsidsauuen Jdldnszuaumsaansiinia (glycolysis)i
Junsauanin (Warburg effect ) dannd 3 nszviunmsaangtinaiidunszuiunisuaniunig
% Y] I3 = & A A & = oo v 5 \

afanduveteaduzise waranNnsruIun1siies Welgeuxise Feldnsnislduinia awndn

& A 3 a [ 4 v 3 S A ) 1 a a
Welgavaugadund wagyinlnaninuindeuigaauzidslldanvusidunsa wazaA1Audueondiau

ADUTNIAN
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Differentiated tissue Proliferative Tumor
Y \ tissue
(Ll 2 &
S ‘A Z 2 X or
+O, = O P
B \ 2 o)
Glucose Glucose Glucose
O, Pyruvate l Oo Pyruvate
Lactate l 1 Hif? \:r.l‘-\“,;?c'* Lactate
Lactate
CO, CO,
Oxidative Anaerobic Aerobic
phosphorylation glycolysis glycolysis
~36 mol ATP/ 2 mol ATP/ (Warburg effect)

mol glucose mol glucose -4 mol ATP/mol glucose

AT 3 wEAe NSEUINNSERNEINANaTeLTadNELSY (Warburg effect)

ludagtuiinmsfnwfsnsiamaieslfiiinsiiednserunisaaiguinaveead

N1USEAUT9 Transketolase-like 1 (TKTL1) $2ufUn153m5efiu Monoclonal antibody Apo10 &s

1%
a =< o

Wy weunvedlululedudnduuinufiseniu Apol0 Epitope Fuiiudrunilsveos toulyy
DNaseX AnNULInTuladuzise 39N15M51MN52FUTDIa1T9E0969Na17 21NN1SANBINA1IITANY
11 wagaudmnzlunmsanadanssamuziswiangnuunn wzdusuy wazuzisaudeyialugesuin
lanasaay 95.8 way 97.3 MIUAIFAU wazdelinnsAnwUSsutisuvreanisidnaliafanaind

v Y A & I3 ] EOJ a & o | I3 ) Y o 1 a
arvadeuniugienilulsnuzisaieud usiseiuaey uazuaiSedld 9uiu 62 18 wazlungui
4UNNA 29 518 NuTUNAllAYeIN1IAIIY TKTL1/Apol0 Winauindesay 100 lunguauldusiss

uasNaauiaviun Aunguasuanidugindauning?o 2

dloanzundouveuvaduziiuinannzuinsendia LL@BﬁﬂDWNL%Uﬂi@ﬁQQ%ﬂ
fanand waaugiSaasiianisudsansielnladdnegeenuieniu HIF-1a,LOX,VEGF, IGF1-
2,FGF,PDGF, EGF,IL1B,IL6,IL8,HSP-90 WlAnnszuuMssnauveiiowe uagdninszuiuns
aradudonundsaiodounss uaviliAnnsruiunisuninszaneveawaduziiuelu? uazan
anmedinaniies 39 liindTodedn nsruIuMsuNsnsYIsveITaduEiSs ansaRaTulER s
Iiﬂuzl,%ﬂé’aag”luiwzlﬁ%'mﬁu

dmsunsdudansruiunsadiadudoniies Jagiunienisunmg fimsldendioon
qm'§ fudamsaaduidon iunissuds VEGE 1duA Bevacizumab (Avastin), Sunitumab(Sutent),

Sorafenib, Pazopanib

[

Tuwdvemaldasonns wasngneall ziiveusly diunatenalnasi

2.1 MIMUANLALANNITNDUAUDIVBY HIF-1a oA apigenin, Phenolic compound,

genistin ,curcumin, EGCG , vitamin C ,Zn and isoprenoid 24
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2.2 wss1gneauas dnidunssndrdgidudanae vielaulanesliiu NF-keppa B uaz

HIF-1A Tun1snsedu VEGF Iiiinnssuiunisadiaduidon aulu n1sannisuslan

[ =

gvnshimesuantueIesly U ednT vesunasy | nsloussndengd Zn auin
guileannisvieuvemesuadluwad vie nislidduusveunseanainsisnig
(Copper chelating agent) 11 Ammonium tetrathiomolybdate Jeduuurfnlunis
Snwilude WienTamaannszuiunsadiadudonvedsaueise waziinsfnuiin

NIzUIUNITHILNUTEANENIMNITeRNaNSURIEN cistlatin Las cetuximab Bneae

25-28

2.3 NMIATUANLALAANITNDUAUBIYDY VEGF Lok ansatnandalue’ Bilbery extract,
a1sainainiUdenidneu 15ai031Mm30a Grape seed extract, @15.Aoniu
Curcumin, @15annaNNtUTILIEGCG |, @15.atadu Genistin, @1sannainlay
P.Ginseng, @15ana1nLfinnauie Ganoderma lucidum, arsataanluldifes
nsenainye (Convolvulus arvensis),@a1sainainsgiiivy, arsannainluudzing

(Ginko biloba) , vitamin a, vitamin e ,vitamin D %2

3. nszurunslasunlasanvazvangasuzisuinadigssuuivalisu ( Epithelial

Mesenchymal Transition- EMT )

a =

a s @ & a o s aa
@ﬂﬁ/iu\‘i‘i/\li]mﬂiﬁllsﬂaﬂLsﬁaallgLiﬂﬁ@ﬂ’]ﬁlﬂjﬁUuLLﬂaﬂaﬂﬂmgﬂqﬂL‘UaaL EJ“LJ‘V]ZLI

6 =

AuansalunsBaszninugadseiuas lWduwaduiniivulal Jgadunmaudfnimnan

U o

T udanunsanfeuianniioidenidudiy wuniudidseuulvaieudinies visessuulnalley

1%
|

@onale 1319158nNTEUIUNITUIN Epithelial Mesenchymal Transition®® wse EMT 69 wil 4

o

NSLUIUNT EMT 1 980nTUlARBUAIENTEUIUNITANTONEU WaEN1TADUAULDY

Y

a

YoeszuUTifuY Tatuayunisaiayiulaveswziiaguy Tumor-associated macrophages (

TAMs) whag Myeloid derived suppressor cells (MDSC) Feaznaslalalay ﬂiz(;jumzmumi

= =

Sniausinge eanuefiy IFN-Y, 1L-6, IL-8, TNF-QL wazTGF-B saufunisnssiudyanadoed

AN90190U TGF-beta, B catenin, MMP, FAK,Src 1usiu Tnenszuiunisazdl 4 Juneulve) fe
3.1 NSYRYAANYFIEANIZYDYAR
3.2 MsUSUTINNSRRUAURIaaiaann 1SRN TEWINTAE

3.3 nsasunladlasiasnavewadiinisaanuninLasiaasusilavaiwad


https://www.sciencedirect.com/topics/medicine-and-dentistry/interleukin-6
https://www.sciencedirect.com/topics/medicine-and-dentistry/tumor-necrosis-factor
https://www.sciencedirect.com/topics/medicine-and-dentistry/tumor-necrosis-factor
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3.4 nM3gegaaIniieviugIurenilaiie u3e basement membrane welilwadanuns

ADALNTN LastAdauAIlA

31nnalans 4 Tetneduil Srugnaruaulasdyaiadiail MMP wagyinli
dnwazasngaaininudsuly nieudunsulatudasvesdygrauansvaausad ( Cell marker) A9

ANA 5

waduziSediwulaifngaasadngssuunsivadeutu awdendt Circulating
Tumor Cell (CTC) ¥3® Circulating mesnchymal like cancer stem cell %ﬂu{]ﬁ]ﬁ;ﬁumﬂiuhgmﬂ
MsuIngansansIatum §1uau CTC (CTC counts) > laannisasiaiden s‘z’faﬁwlﬂgjﬂflﬁl,ﬂi'}sﬁ
audsweIsLNInsraevewzseldidety sauluiinisasiafianunisndunndudmdanig
S
——

Distant site
Metastasis

Epithelial cells

Full MET \ | o o rtial MET

Ty

~+ =) 7 Extravasation
e

o

—
< = >~
= o~ —
g \ \\@5\\37;\—1 S
e Cytokines Mesenchymal \.\\c
N @ o / :: :f-%-? s TGF-$ Cole oy
== seiL-g ‘" TNFa
— Basement g, car ECM ) ics MDSC @ Neutrophil
membrane e il

=7 Bioodvessel  i*  Cytokines Epithelial cell Macrophage 5@ X Mesenchymal cell & Platelet

A9 4 wanensrurunsasuwlaseaduzisaieidndssuulvalisu ( Epithelial Mesenchymal

Y

Transition- EMT )

Tight-junction dissociation e =
ant- on a
Loss of microvilli ekt on aSMA expression
- P Loss of apical-basal polarity  Cytoskeleton reorganization
< » Frontback polarity MMPs up-regulation
Migration Basement membrane
‘ > degradation
Invasion
‘ 1 - - >
A‘ & > ‘Q
EPITHELIAL MARKERS MESENCHYMAL MARKERS
E-Cadherin N-Cadherin
Claudins Fibronectin
Occludins Collagen I/lll
201 Snail
Desmoplakin aSMA

Cytokeratins Vimentin
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AN 5 LAAITUNDUVDY EMT tazn1siUdsuwlasvae Cell marker

[

nslden Neenguslunisdudsnalnves EMT Zellenvangdnidegluduneuranisfinwinig

AaTNTY
- MMP inhibitor : Hydroxymate ( marimastat, prinomastat, batismat) ED) EJ’mEjaJ thoil-

baseb analog (rebimastst ,tanomastst)
- Src inhibitor 19U dasatinib, bosatinib wag saracatinib

Tuvagfiguussvensldaiserns wisarsngnuadl Nazidenldarsngnunadl ilvesn

N o oA o A

gisUsuaunadmaaduall deinanludiwiu dunislduwiRnsulavunisglifuiuiienivnuuag

Y 9

NITUIUNTINEU RABAIUANETINTEUIUNTYRI A UMUluNsYIgMTAwadueisa Aelind i

Tudagnly

4. NITUIUNITINLEU m’;xgﬁ ATUNTUUNNTBINUNISUNINTZANBVDIULISS

<

nszulIUnITantay aatdunszurunisnaniamdutladeiseliiwaduzisaannnsg

Y IS a1

LNsnIzelnsIu anvatenaln 1y nssniauIznszRudyIuTIATianee Wy NFKB, TGF-

A

beta, Beta catnin, VEGF, MMP fafinanaludnsdiu

o A a £ s & aa o Y] cal & Y
NTEUIUNTONLAUTILAATU 91311970 Wwaauziss Niinsadsuaznasialalauindudady
nszAUNIINIEUNdUINSuraduzisueuaziwadde@es (autocrine and paracrine response) #3®
9131131INNINTLAUNGUBN LU NITANTBITBTY MITUUTEMUMNTNTlluiukaziinags auna
a = a o v v = a a = a o da
Yaagaunsdlumaiuomsaznngaldsidu arsiivansedl suluianalnesndatuiniinainnis

Shenau Ssdv1dn wiewivadn Sruduannguazladenseduliinnssuiunissnauisesuasdl

nadzviounaunnszulminnalnnisunsnszaevemzisunnduaig®

1IN0 MlATUINTT UaTaNaYeITEUUMLALDIMNT WUIINTTUUTENIUY

' (% '
= (Y o

asniiduiuiniags azBadunsaduayunalnaaieuinma Weadundsuliiuwaduzise 89

a L3

danan1ssgAvlavedgadusisannTuaunalnues Warburg effect ina1alidnasu wse Tugd

'
a U 1

Hounuemsniludududias W emsvealagnisidiidulidy nsfnwinudn luanaves
) & ¥ ] A a ! v v = & o [ v A
Whumanil anansanseuiladenvviauualasnie fudisu TLRE Fudusumisiiiudeaiui
[ A LYY . . a a = < a (% & 1 (%

\inldenv113uriu Lipopolysacchridelunuaiiiseunsuau dadugasuvesnisvaslalalatdiedniau
(Proinflammatory cytokine)aanan yinlmianszuILNITENEUNINTY waglin1sAnwatuauuianis

Sudsenmuesludugas iinauEeIUaINITENENIEeveINs SN LB A ™



115

wonanil luntudeymaiuems asiinquilloliovesssuuinmdomsoginuniy

Y

88i3un71 Mucosa-associated lymphoid tissue (MALT) fudlalafimudiieymauiuemisisauue

&
Y] Ly

a3 Fainaziiansaugnisideaunavesaneiusiweqdun3dluanld (Gut dysbiosis) Lagaunsdans

v ca d

WU V]LUﬁEJ‘LJIU %eidmaaiamimauauawaumLﬁaﬂmﬂéﬂfzjaﬁ@au Lﬁﬂﬂi%ﬁuﬂi%U’JUﬂ’liﬁﬂLﬂ“U‘UEN

39-42

$19MEITEUU(systemic inflammation) fidwwasionisunsnszanelsausidafindu®®? uavwilsly

A [ val o ¥ <@ 3% ¥ aa ¥
mmaﬁuaam’wLaaqmlamaauuaawaqﬂulﬁumm ANNNURNINUIRIN mﬂmmﬂgmuz gLNUIN

U = A =

wazgiaiiindacieg® Jagtudsdinsfinuflasindordunidlumaiuevsnldlunsinviile

;Y

AAUANITADUAUDY Mi@ﬂiu@]utﬂill AU (Immunobiotic)” 5']3J1'U€Nﬂ?]Uﬂllﬂ'ﬁLL?WN@E]ﬂSUENEJ‘U

q

A9 TanneB NS B

nssniauFess SedwansynuseUsEansam nMsvhauresead TnHAuiusneg vili

U

wadiimdenviliamnse Mdawaziatowadusield @ Snianizuindouvouzidedls
Wasuulaimsnevaussagiiunu WAsannziifiadenyn Iadedygyramiolylnlad
ponuLilatiuayumsaiuaznsuninszasuesuidnime feiinulunisiauves Tumor-
associated macrophages ( TAMs) uag Myeloid derived suppressor cells (MDSC) siatanslunimn

7 4798 FaanmsAnwinudl @1591mnslunay Flavonoids 1y Lallad Genistin, retinoids,

7l 6 uaz
curcumin way beta glucan luansatnaininuaziudendan szgapdudinsinauwes MDSCuas
P28l MDSC sianndeaulafiufe wazUuidsunsneuaussisgidnumu Tuvazfiaisadaain
a3 Panex ginseng, @15a@NMA1NTUY 6-gingerol, curcumin, resveratrol, genistin A10190AIVANNIT

U TAMs Tarun1sannisnavaussvesdyudinail STAT3, STAT 6 waz NF-kB *%°

Therapeutic
vaccination
responses

APC A
TGF-B, SCF, S100A8/A9, activity P
Snail, COX-2, PGE2, rs 2
e
/‘)\ GM-CSF, VEGF, o%
- = IL-10, IL-6, IL-1B .
—_—> g
Tumor ce"s (—————-—————————————————— TL.10,TGF'&

\ Tumor growth,

invasion, EMT,
angiogenesis, \/
metastasis ~70
ARG Cysteine depletion
CD62L down-regulation
. ROS peroxynitrite

Cytolysis/IFN-y

——=: Promotion
Proliferation/activation ——{ : Inhibition
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AN 6 LLﬁﬂQNﬁﬂi%VIUV]’NQﬁgf’]uW’lu 1NN15Y119UYD9 MDSC

Bone

w73t
b‘;‘
»)\,?‘) Tumor metastasis

L, COSRN Y
{ f@o CSF-1 & ’9«0‘0
.’ MMP-9 <+ o
1 O,(\ <<,0 Q)Q’ X . g :
Tumor growth S U Tumor migration and invasion
S . \‘S\\
TAM
d VEGF Prostaglandins
; — —_—
Arigic . PDL1/2
iogenesis
el Inactivation of T cells
-
\0:\0 CSF1R SIRP-a /1,,,1,,'0\9
> 4\
Arginase Coe
IDO1/2 oy

%

>

. . Cancer stem cell niche
T, induction EMT

Tissue remodeling
Metabolic starvation of T cells

AT 7 WARSHANTENUNNIYTAUNIY UazmIduaunMsiuln unsnszaneresusss 91NN159191u

1839 TAM

AU NIIAIVANNITNLEULTBTIVRITNNLTTEUUNRAAANE Sl UNITUNINTEINB YD

w159 Tuguneselagunnig ﬁaﬁamisﬂaﬂﬂﬁwﬂﬁﬁ"]’méf@ﬁauuazﬁmummm{tugﬂLL‘U‘UﬁLﬁu ol

1
[y

nnsniddyiiinian liusemsaignimmeatidusilgauiouss THiuatsufindndiue

Y o

ﬂimlmmulua:umm L‘WEJSU’JEJaﬂLLﬁuﬂ’JUﬂﬂJﬂ’]i@ﬂLﬁ‘UL i1 ’Wll‘m\luﬂ@ﬂ umum%

Y

[ %

ou tumdaliu
wiumensfiiininleensigs mudlufugdundin vielnsluledn denmuidnuazralsigauly
Y a  a Ao o A a1 oA ey o wa |y

Mmednfiuuaza1semvnsna wunaldnsenaetvlin@dlansindiluea Niauaudilunisnonu
auyadaTzuaratuatuN1IMNINUYRLTEUUTAUNIY wazeaRasanldemsiasuiln wu
ulwdiietisges wavatuayunsyauvemaiueims nsldansatnaniiavseiuiinguau

WiedESUNTINNUTRITEUUN TR UMY

nsldansiueyyadasziduasuaanusuiu uearlaludn tedin a1sineniu nnueal
an waznsalviulududndunednaviiedau (Omega 3,6 and 9 fatty acid) Li@AIUANLALAR
nsrUIUMSENE@UTeIeny Aldudnmadeniviuifiansanldusenaunissnen tiiendawaannns

LWINTZANBVBINZLTT INONTATUSNLAUTDIATONMITHINGT
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5. Isuaqaﬁ'lwmsuaéum‘%a Cell adhesion and metastasis

Wie CTC Maunsnsznangssuuluaiouy CTC azlinsduivluanalnalalUsiuivednn,
wanRu(Galectin-3- GAL3 ) FadulUsfuninisnantuuiiilednanieidn1snauauasfunszuiunis
DNLEAU F9NNYTRINUNTLUIUNITAS I UBLED YSDRINAYR9I I NINTONEULT D5

o

GAL3 JuBanizvesdawad CTC wazdululianafiuin CTC ludsatenzilinung

(Metastasis niche &iin1sAnwinudn arsadnniuiennalingudnda M3endn Modifeied citrus
. oa wa ) & a ] g a

pectin figauaudilunisanseduves GAL3 wasilunisanainudeslunisunsinszateveuzisadn

PRI

6. nszuIUNsHeRvanvadusiseluaieazidmung (Mesenchymal- Epithelial transition
and metastatic niche)

nouil CTC azluilssinnefoizlng CTC azlinnsUanUasuasoangnsdaingnis exosome

q

U =

aaﬂmmﬁamséju aﬁgmmmmﬁ (signaling pathway) Tuaderzitmuney Wy TGF-beta , HIF, LOX,
MMP Nf-kB wiauvsanslelalatnenssniausngg iienan1svineuvesssuu)iiuniu waswioy

& A [y Yy 1 LY 3 2 o | 53 A
ﬁﬂ'TWGUENLuaLEJ@Iu@']EJ'J%Lﬂ'WﬂlI']EJ 1‘1/1W5@3J(§1E]ﬂ'15§1\'1(§1'ﬂ]€]@Lsﬂaaﬂglﬁx‘iﬂuﬂ'ﬁLLW'ﬁﬂ'ﬁ%ﬁ]']EJlU PNATNN

.......

(TDE)

ATNT 8 WAAINISLIASINANINYDI0 T8 INU8NBUNITHIFIVDUIAFUELS IHIUNITHI9T WD

Exosome
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waziile CTC Wiuneludls Aawiianaln Mesenchymal-epithelial trasition #38 MET @4
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WNNNNTIAYIlIADIY

WUINIINITININNL European Guidelines for Obesity Management in Adults Wus panlu

1. wwwnanissnwilaslalden lowa nsidensuuszniuems mssenmdinie n1susuasy
NOANIIUNIIAWTUTIN N1TAAAIUATEN WATNITNIFA
2. wwmemssnwlaglden Geendulvginalandn fie Sudsiniseadaludfiunazdudininuesin

1113

1. wumensinwlagladlden
1.1 115 N130enMane kazn1susudsunginssunisatiudinsudansldemsiasy

YIDASLNVULNEY

N135UUTENIUDINNT

NsAUANEMSTIEIARYAD Caloric restriction diet ABN1TNIUDIMITUUUAIUANNANTUTIVILNEAINTT
AIUANBIMTIINGITOIMNINANUTD Macronutrients luusiazlonuininasienisantminld uenainil

v A A & Aa = 1 K Y [y v 1 . . PR
EJ\‘1§LIﬂ?'ﬁﬂ’)UﬂﬂJE]’]M?i‘V]LUUWUSN%QNNaG}@ﬂ’]iﬁWU’Muﬂ gulein Atkins diet @9UJUNIINIUDIRITHUU
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[y

Sramsmumsluslawmsadundn uwidemanuleifusaslsiiuld venaniannnisdnunudsnis
ann1smuaisluslansnaiuisnaivay iaaludeauazdivin deluszesdunasszozenld
yonaniinsenomsiutisaan  (ntermittent Fasting) 5-7 Susednifitnadonisanmiinuas
fiuaroseAudugdu uenainimadenmueimsiinnainiiy (plant-base food) wazdinualsl s

21578 Iuesiarateurdeauisaanuivinkazinmanasnaunsontaulusianiele
ANSRNNIAINTY

ATPONANAINIYRENLRYATITY IR TUR IR 4R IRad UM LaznITeanmaImsidun1Teaninad

ANNRINUIUNANAUTIAINLIA $IUIN1500NANEILUUHIIT (High-intensity interval training) 210

'
a =

N13ANYINUIINITERNASINIETILANTEAUTDT IUUAUNULALBULR LTI TDAIUANUIMTINLAE

Y

Jranale

N3USULUABUNgANTIUNTALTUT TN
NUBUNAY

ATUBUNSUNNED U N EINDIAIAITUIUNAUDELRY 7-8 TAluaraAY atainnisusudunisusy
ANNANAaveIgasluuvatevilalaln lauiiu N3y BugAuLAEARIRTEA TIMINLSIVIANITUBUNAUNTO
) A ' ° v oo & ° v a A | %
uauwa‘ulumewaEJaamﬂ‘mLaﬂau@a%aaaﬂmuwﬂmwmmmaaﬁﬂmmimmumiﬂqkﬂmu
‘29‘; [ . [ < 14 14
wannilnzngameglavasusunay  ( Obstructive sleep apnea ) falunaunanlsnaiumaeg

LU

N1SANAILLASEA

nshfianueseaazaugeninlugnisvihnuiiaunives gosluy ssUumaiueImig agssuugd
Aunu Famndianueseaduszezuiuaziiliglsndiu uazngueinis WU eda lagd
AnueseatuIlunszdunsasseesluunesiven Jaaglunsedulvimdnaulaainvatenis laund &

nazaulvsiulureaias waziinisiiulaveawalydusiuriaiuluiulilutewisswazaasluunasivea
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[V

glunsziuansdeuszamiluaues vilituazanunuimvesgesiuuauiiu asiumnianunseanss

ibimuemslaunndu dwlunisaneuesendadudsddglunisauauinmn

ESTROGEN R
appetite fat storage

| SEROTONIN

Mood/sleep

Hormones and Neurotransmitters of Set Point

A1 F5lUUNTNanalIADIULALNTANUNTIN

A133NEINILNNT DI HESUVI DA LNV ULNEY

wingdmiugreniidedananisuinnimsawiniu 30 ke/m? 13027 ke/m2usillsmdusiudg Tned
nsldemsiasuaslnyundvtudesimilifadeyanaeniutenuazdeidosinfUssaviamuas Ay

Uasanelunisldne

o w3lulefin wunedenguuesesiulawsniigeslilsduiuemnsvedusluleda laedae
TiuafiselasgLAvle
e Inslulefia mnefawueiiseviiaffiegludld lneaeiusniiveyaluwddiglunisan

droninldun Bifidobacterium lactis 420
Lactobacillus gasseri SBT 2055

Lactobacillus rhamnosus ATCC 53103
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lneiiveyaintnsiulefnaiunsatisnsavanlvdusiuisanimidnlasanizald  sudul

Was

B420 probiotic strain-

Mechanism of action

All of the actions below are supported by pre-clinical and/or clinical data with B420
B420TM Regulation of Body Fat Mass Body Weight

Beneficial Modifications in Beneficial Modifications in Enhanced epithelial
the gut Microbiota the gut Microbiota barrier function

G ]
see hlp T llﬁfl aoNeee T

—

* Increased SCFA production, which may * Decrease bacterial and LPS translocation

increase production of satiety hormones
* Reduced food intake

A2 nalnanisviuvedinsluledayin B420meludld nllnasdenisauauludiuwagtivin

B420 Clinical Data
Body Fat

Bifidobacterium animalis ssp. lactis 420 helps control body fat

* In a 6-month clinical study of overweight individuals, those taking Bifidobacterium animalis ssp. lactis 420
showed reduced body fat mass compared to placebo group

Total Body fat (Kg) Change in total fat mass(%)

*
37.5

*

6.4 2
[ —— £
~35.9
Baseline 6 Months a5
@-Placebo =@=B420 Placebo BA20

1. Stenman LK et al. EBioMedicine. 2016;13:190-200
Indicates placebo vs.B420 groups significantly different at 6 months(p<0.05; per protocol post-hoc analysis)

a3 Inslulefiaviln B420 dnasienisaivaulusiulusianig
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B420 Clinical Data
Body Weight

* Bifidobacterium animalis ssp. lactis 420 helps control body weight and body weight regulation
* Preliminary evidence shows that Bifidobacterium animalis ssp. lactis 420 may help contribute to long-term
weight maintenance

Body weight (kg) Change in Body Weight (kg)

89.5

1

88.7

88.5 88.5

Baseline 6 Months
Placebo B420

~8=placebo =@=B420

-0.2

1. Stenman LK et al. EBioMedicine. 2016;13:190-200
Indicates placebo vs.B420 groups significantly different at & months(p<0.05; per protocol post-hoc analysis)

g Inslulefiniln B420 Hnanan1sAIuaNUInen

® Conjugated linoleic acid ( CLA ) fie nsalusiuriianils dnalunisanainuseine s

LALAATLAUTDSILULAUTAY SUNITUNT189UINENsaanseeulusilusenele

a a IS

® Alpha lipoic acid ( ALA ) vimtfiinauh lrdudugdusasiinanenisanuinin

Y

SUNIBALEUTDULD IR LA

® Berberine LJuayulnsylanisdsaruisaanszaviinialutdensiuia LDL

cholesteral lauanainifaisnsedunnaigludulagasieanuiauusnuieide

Togfulusnanie

® YuTpuazansainInyled ddeyaainnisAinvimuitnisuslaaydenluszeziian

128U drelunisantividn andusauLel anssdulaniowazuiabudulusienie

sauvialuiulaniands uenandifanseiuniswnansyledulusienig

As$newmensiadlng

v v

Wilnade nsnesiilufundesidufinndesiduduaisdugrenusieiussiudlng

a1 oo

i dsdyaadiwadlusneuaineliwadiinujisenevauswedygraiuglasidulnand

g 7]
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wasion1sanmindvateyide luideznandaduldlndildvesdmsunisaniminfangu AOD

TnowUnsivunldazdu AOD 9604

® AOD 9604 LuUUlndfiiamnain Growth Hormone lnsfinsnozilulsimFeeiu
Huanoulng lnedanauifdtelud
o anludulusiene
nszsunsUaesluduanisadludiu
muAuluiuguAeIfuNISAIUANYEY Growth Hormone ANUESIUYIR
Lifinathadesosziuihnmanaznisaiauivle
nseRunsaangluiy

gudanisasrelviiulaeatnsilalylugy

0O O O O O O

ansaveuileidenszgneey

1.2 NMSHNAA

manzdmiugtaeiifiadaiianisinnniwiewiiiy 40 ke/m? wiieftaeiléu nadradssanmis
Tden 1 HuiBantmindivszansanluszeren nmsidniinaeguhuy fegrauty Vertical Sleeve
Gastrectomy (VSG) unisinsianifienldlunissnegUaslsadiu inldlaenisiidanszinizo1mis
1 4 VY [y v Y 1 [ a a @ a . .

uedueanty Mligulesuusenueivisiatesas diunissnwinuuduniluviin Non-invasiveuay
& ad [ v ! ! = %:’ o a [ 1
Judsluaddnan laun nsldueagulunssimnzoimsiieandminlaelinnuazainuazlasnde L
fosnismanndin wazilunislalaenisldnisdesndasnszimzenms( Gastroscopeimignueaguly

Uaeglunszimizeoms laggnueaguaviinaludugeaudauauanuiiluatsassiuiudndnysunmn

N135uUsEmueIMsiieanUsuinslunseiniz s gnunuiinugnueagu Feitansanlugiiend

dthnanemnnivideintu 27 ke/m? wazazldgnueaquliifusses 6 ieufmilddlasunfiay

aunsauminla16-24 kg fed
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Gastric Sleeve
(new stomach)

~ Removed portion
of stomach

ANNG NFHIFANTLNIZBIMSHNDAAUNNALN

= ] = Y
AINN5 mﬂauaaqmwaamumun
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2. wmanNssnelaelden

Aa 1w Ao o

msfinsanldenlufiiedisiadudianioannnimiowiniu 30 ke/m? vielugfifiadudinanie

! = W 2 = A v 9 v ° | aa
UINAINUIDLNINY 27 kg/m LLagiJIiﬂ@‘UTJﬂJﬂ'JEJ Iﬂﬂ@@QWWﬂU‘U@ﬂ‘Ujﬁﬂﬁliﬂ'JUﬂiJ@']M']i ANPRRIA

1Y

Mane waznsusuilasunginssudmivenldlunissnenlsaoiuniilulszmalneleun

2.1 Phentermine

Q‘ I~ . . Q‘ a . . < v
nalnn1seangns 1Uu noradrenergic agonists lagtiiuuIu1unorepinephrine 1unan
wardainUsuad serotonin and dopamine Tuanasinlsanaiuesinenis! eldduy

gsnunlsaoulussesdu Ty 12 dUan

AFuimsen Wuengluuvendeviuay 1-2a53 auineildfels to 37.5 unsedu Jued

AUNITNDUAUDINBYN

2.2 Orlistat (Xenical®)
nalnn1seangus Orlistat senguistaen1ssud wulallipasenmafiuemsuazsiusey
Fadsmalinszuauns hydrolysis %@leiﬂgL%@Iiﬁﬂﬂﬂiﬂhﬁu%ﬂgﬂgUéi‘ilUﬁ’JEJ AL
U3maunsnlusfugnandalag intestinal endotheliumanas wagluduitlignaadameatiu

ANTUNIIDATE n8e orListata’lmmé’UE’anﬂi@m%mlmﬁuﬂszmm1 Tu3 vpauUsulvsTy

Y 9

(% ]

Manuafisulsenudnly axdiuindadilediugn2 Tus fawnsagedudngsinela ! 3

Tlanuneanunmnsuusemuednlukalazanunsasuusenuensnilesulalisande

BUTsen ereglugvuuunalya 120 dadndu lngsuusenunsias 1 uauga Juay 3

A5q

2.3 Liraglutide (Saxenda®)
nalnn1seangns Liraglutide 3.0 un. Wuelungu glucagon-like peptide 1(GLP-1)

analogue Unfiuaigasluu GLP 1 lusanieiinaanainuegine1msianay wiGLP 1 Tu

o
a VY]

sumeggniiangladg laelra3eadiiniies 1-2 iy faty Liraglutide 3.0 un.3udguuuy

=®

WLBUGLP-1 Tus19n180997% F9A1ATITINDY 13 T21u9 9139@1u1503UfU GLP-1



148

receptor #1 arcuate nucleus 1w hypothalamus vinlyisanauuagliiin s3uviaveas gastric-

emptying vibinuemsUsIaantos unsdndu dwaliauldanunsoanuminla

nfinsFneIn19RATASCALE study Tupudiu uazaudiuiill prediabetes faadl BMI >
30 38 BMI > 27 weidadinudulaings vie ludiuas siude aglasunisialiraglutide
3 mg iRl Tuazadadiouiisufunsdnsmaenlufiieilid prediabetes vy
Anvuunilel winduilil prediabetes axBamsfinyifiuiudn 2 U ileguasionistioartu
s i 52 &Ua ﬂajmﬁiﬁ%’u liraglutide 3 mg tindanas 9.2%uaziTudfay
yeadid! drunguitldTusvaenanld3.5% 7 3 U ndu liraglutide Yniindaanas 7.1%

[y

drunguilasuemasnumtinanas 2.7% Banaiu 4.3%uasiltdudAynieada

o

BUIMsen eeglugluuu prefilled pen dmsu@ainlaramveds vwnewsusy 0.6 un./

Tu Winuann 0.6 Un/dUAM AUNTENVUINEEIER 3 Un./du
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Foi30q : Clinical Practice & Pitfalls in Chelation Therapy
U Ugywn uasiilew
uni:

drslavzntin (Heavy Metals) 1y Usen (Mercury), mzia (Lead), d13911Y (Arsenic) LLasgu"] i

I o

dy aa o w 3 o Y o a ° o gj [ o v
wutuUeulutinusea iy Wudumnadguesniudenlusamensihwmsauasyinwey As Aslay
7 lnunseneoisnzieq wagn liiAnAiudeondan nasamasniieon aueieaza19q lasud1591Ms
way eandiauliiiiieane Fepdiuideuveasaiien fie A1 “adiudulafings” (Hypertension)
& .2 gj o [ ] CY o 5 o d‘d c') « ) o Yy . =
U9 AU NMsvdndislansnineandinieniy Msendt “Aaduu™Un” (Chelation Therapy) 39
Ju

isygaondudonratsaiite annedsiglsamelafuasiindiedrsgvinsens ainauegluansa

'
= U

@t gaseng 9 a813lsnA fadiifsvindrslangminesndinseiemeisfiadu aziidisusznoud
199ud1s langniin (Chelation Agents, Chelator) sinsinenaneaiin LagRaIna1eIoms 1wy nssu

Uszainu, 15 wmtusinanismidn, Asaainanuiie, f1saainldnivegs wazislivinaaonidon we

aaa

Asleaadu udnaied1s EDTA (Ethylene Diamine Tetra-Acetic Acid) ¥i1eviaeanidon folduiss
lasuisgeusu edranieineidluglsy, ansgewsm, eeawside waglulssmalng lavadiaunis

wnngaLaTulne

(%
Y [

(CMAT) TginslviAaturinmaondonniedns EDTA Uy dauaudanivdndsiansvinoandinig

o

n1g

'
= [

wazadnnzniuluvasaiien Tusdivviinves EDTA wavinatiaiisly Jaldeusiinaztonissyisnaes
wWhlaneuiagidrsailvifatuy 1Ualulsazse e :

)

EDTA Wunseezfiluduasizindauaudilumsdvdrslaventdnvaesia louwn wandey, neauns,

|
LY o a [ Id v

[ o A o = o ° a o Y = A o
WAAN, WUNANHEE, AE, TNUNAsY wavdansd Wuau tnewnniyedagedisnena (Lead) dadu Niinves

' '
o w o = I o

Jouslaa Agyd1anils As AsSnEIAEiwdInd15nena (Lead Poisoning) @19 EDTA #iu sinlaflu

o

o a Y IS 1 a v ¥ !
NIALATU U BY 2 YUA KAaN 9 lawn

Y
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1. Disodium EDTA ™ lviupaidesludend 1 3alda wsuanseauwaadesludenlugiie

P zkeadauluien

guilnUn@ (Hypercalcemia) 8nviedslinadogasluuiindauninsilnsesn (Parathormone-PTH) way
gosluuuaadlnilu (Calcitonin) Begasluuisassyintinivauaunauaadeulusieing Jedanalv
[ = & & a Ao Y] I3 a s . o [ °
neniu ueaesluraeniien uaz/vve uralsundududuiiugu (Calcification) Aueiedzang 9 lu
e agdendulInszanld dmaliuansegniiuauladneae 2. Calcium - Disodium EDTA
= . Y 1 o o o Y o ° o ) ) v a °
%58 Calcium EDTA #dausldluirsudadrslaneutneandinsremewinuy laglin lAnaie
IS = 10
waa@esluiens Maq
Jeldiinasemssnemgniulunasnmdenuss Calcification fmeaToazans q Tusesme g msutnem
81914 Magnesium — Disodium EDTA %58 Magnesium EDTA lagass fataudltias nanllawiloutu
Disodium EDTA ufignalanaveenaanidenvas Magnesium Liinudvinty uids a Agyiigaser
sidenld EDTA Wignudinsuingusvasdiidess wasddpatlafstonsseiuasnadu lafsUszasd
madmdudiv (Toxicity) wat1afiss (Side Effect) wazdng@neurisie (Healing Crisis) Asazlina
soly wendniu falinalaudeu (Indirect Effects) veq EDTA fdsihsau sissynaldluzosduy o

Town

[
o [

- Wudsiueyyadasyifiusyansiing
- Prwanmsiigiuaundniien

- ffubafsasisueuRuen

- grwanmsiigivedlatuluben

- Wyuv\lﬁ’]sm"ﬁ’mﬁum Metallo Enzyme

- nswdurhsasne Cyclic AMP

4 A o My o = A&
wazdu ¢ nonalulananddluni

A ARATUINaRnLEanM8E1S EDTA H1am1558197909A 1Tade aasaluil
1. fiwsala (Nephrotoxicity)

atduiivdelnvesds EDTA Jusgiuvinadili uazdnsiinsly Faalludnsifigy

uly
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e i dufivdelauuuilunduld (Reversible Renal Failure) Wi daundadoinaiudufivsels
weanIINaziind s EDTA lnensaudn dainliiosdinisiidislaveniingn EDTA Juesnihsaufiudu
Uihauhniiledneae mewmenaning1n Jssesdiden 1uuaiiwiueulumsliindsvdinilildiu 3

N5/ wazl

Ay 10 ndu/dandd ladage uamwiedililadinndn 3 nfuidu wasiia dgdniseamils fe onsn
A5 Tdealdiin 1 nSu/a7lus MSeluiu 16.6 fadnsu/adf) 2. Adzwaawdeuluidons ™ (

Hypacalcemia )

AzLAnTULazA1519 Disodium EDTA Wag Magnesium EDTA 114U 1Ws1z EDTA 9zdu

fiu Calcium Tud™ianuazdueen du Calcum EDTA 7illuanaves Calcdum Jusguaivzliiing

158U 917U o119 Disodium EDTA Chelation vinaviaanidan Tudnsisiiinnin 16.6 fadnsu/aing

[ (%
2V

Y a o o o & & ] o a o & a < o o ' = &
VCNITHAU Iﬁ/im@’e]']ﬂ’]il,ﬂa?u A B150UUIN, AZATI, NANNLUBUALNIY NTLIUNTEINY N1IUDY 4 EIN[RUNY)

q

wva o v o

g1msuans vasinzuaaesluiens 1 NEUJURMsAesdunn wazudlulvignaeeiuiaed lneism

gn EDTA uagli

Calcium Gluconate vinuaaadont ¢ ( 10 1a.lu 10 1) 3. Azl waludens ™ (Hypoglycemia)

a 1

\eednn EDTA Juiiudaned (Zinc) n liinninednsmdngd dwase Insulin kazfsgn
Fuena nadunile Jedawalil ialudend 1as walulusinneaves ACNEM (Australasion College

1 ¥ =

of Nutritional and Environmental Medicine) LLuzu"ﬂm%fﬁLﬂﬁaslugﬂsuaﬂ 5% Dextrose 2gLad

Y

v a o a o

ffrlal Aaszt wardesuusu lieuld Sulssiusisthrouiteshduudms Snvedeiisdsmen
¥15919 Tuvauzls EDTA Chelation vhevaeaidonse usmsszSadufiemslugasdminm sz
indefldaindu Normal Saline 7ilaid

Dextrose Wagg Uiy ﬁﬁﬂ’m%’wizﬁmagjéww°ﬂﬁLﬁﬂﬁnz Hyposlycemia I FedninTuLiies

ngAMsl EDTA uaglvi 50% Dextrose viaviaaidantl  aunNi181nsay

e

ho) )
2,
=

4. adunulaiag M (Hypotension)
fnnulanaadinaunisii EDTA Chelation vinaviasnaidanlunsazase linidnuavsieviasn

don uazadena1uiloves Magnesium Mnaulugns datu Wieauisliudazass Aisidadyajodn

wazlvinuldanTuednati o ssaduseingedy

5. 91015UW (Allergy)
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wulatesinnautawnuaglinuaeluiisui EDTA Tngnsailosdnn EDTA lifiiswaeusy

Tu

S19MLARgNsta 81 suiAnuvazli EDTA Chelation 1n tAndndsusznaudu o Aldianly

= o QIJ
yanwtednnlusianeatiea

6. NapALaaAA 1ONLEY (phlebitis)

'
a

ANENARALEDAA SNLEUUSIUALA EDTA Chelation wWugaiionanuls wsiialaussiin

WAz
Falinusredruanizd whagdln

° g o o ° Y oA Y o a Yo < 5w o v =
@El']\ﬂﬁﬂ@ @qﬂqﬁﬂﬁﬂquLﬁULaa@%mgiﬁ NﬂLﬂ@l@ﬁﬂﬂ LGUlIleILGUr]Lau WNUIANUN ezl

¥

Nau

yu) 3o Udedurunimasadon A iansristindunasndontuuauegli EDTA Chelation e

LU

7. 91ns9aumnay (Fatigue)
nulatauelaewaningnnsly EDTA Chelation 1-3 AS9WsN LH0991NANINTLINUAIVDIES

lany

win eendinillaideringnsruiuiistueen Fadnifindu wazinelumelu 48 wu. iewm adaila

Auauld Tiauidan o Andeulineliies nie s1aliialunssulserinu
[ A ~ o K v
waziiavaanden lioana1zinle

8. Hantsdnitau (Dermatitis)
Exfoliative Dermatitis intAns1ns19¢ Zinc Depletion $1n51571 EDTA Chelation 9

Zinc

pon waglimaunuliieswe Lazd1ailfinenusis (Alopecia) ause Astlesiu Ae A15ly Vitamin

B6 Haslugns Chelation waglyt Zinc wuuSuuseyimsaigene

9. nmzlaaunal (Congestive Heart Failure — CHF)

'
a

EDTA luilddnwnnues CHF wivSiadrsd lndudsindese

o0 = =

111989 wazysziuaulyla

NADY
Y

ATHDIFILNNDINITUILLALASIATINEMENTHAFSIUDA NLanIDIs1nsL 1vuUandnale
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aguuaziausue

EDTA Chelation Therapy fivsilviiovdndslansninoanidiniteme wagliieunlyni
wvinenlienannu Yuagiuvilnves EDTA 7Y Bedeudanlignees Bnvieiesa Milada
Uil 8ns1ins I wazdiunausieg lugns ves Chelation Therapy ade d13i1a

na1alAa1 EDTA Chelation Therapy vintuanidonfoutisuasnsy anlisia

ﬂwmjﬁumaaaﬁﬁﬂ’uﬁw q fi¥nf150UTH Chelation Therapy # i ACNEM ( Australasion College
of Nutritional and Environmental Medicine) #58 CMAT (Chelation Medical Association, Thai) 9

val 1% . ° o v w o o ° ° ° o v w ° a ¢
WNVY IGU Chelation Therapy AIflJﬂ']TU ']'U@Iﬁﬂ‘l?}']ﬂuVLGU AITICNIUNTTDUTHINNEDTIUUAINANILAYNDU 019

54

Wil dndnazans vesadunduwnmg azn laswnguiensig wavdaudnagiiuisousuwds i

o o v A (% o L3 o

AsTag WunuUszaumsaliemsufun aufaaduy Mgy duhsasuliedunnvaiisaldugiaay

v 9 9
a £ o
bNATUIIN
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uneaganIw lne

u":

c

FadInvesaulugalagiuil Tderunuidagdu (Allopathic Drugs) lunsguasnwidamavainiu
Wa1e9la $1891UNTETIRYTERINTY WSy 40-79 U NSuusemuenlutied a.A. 2015-2016
[1] nudhiiuszvinsildenegiedos 1 wdia Tuyae 30 Junoun1sdisan u1nds 69 % wavduseyns

8nnin 1Ty 5 ui30 22.4% Filde1 5 vlia 9130 11091 (Polypharmacy) Tnetamnznauiigeeny 60-79

U flafiainslden 1 vilavTeunnndt gedis 83.6 % waglden 5 yilavTeunnndn gedis 34.5%

Tud a.f. 2000 A5. UIUIST @A15Han (Barbara Starfield M.D.) lasiesululnsanisunnd The
Journal of American Medical Association (JAMA) 1AustuAU 1@83Ina1nn12y “latrogenic” 110
faday 2 wau 5 wiluau wasndn 1 wauay FeTiadounsndouainen (neative Effects of Drugs)
[2] sounlud A.a. 2016 H51997UTUITEIINISUNNG The British Medical Journal (BMJ) 11A214
Aemanamansund Wuanimmmsmedusiu 3 vesauenitu [3] Juduiauleiaimemdn ves

AMe “latrogenic” Aveyls wazdounsndouainsrvilalnu Miumudswmensdetin

ﬁﬂuﬂﬁ]ﬁ;ﬁ’umagvhmmaﬁamé’amﬂuﬁw swudeielangniin (Heavy Metal Intoxication) &aLAu
s v 1 d' 1 d‘ o : 4 U C% U v}
windisnaglvnnuaulanigngudss nquivihaululssugaanssy desdudaiulanemin
Tnense azinauladneanizanuduisuuuldeundu (Acute Intoxication) mmzﬁiuﬂmﬂ’u AU
Mluilenialasulanzuinfazidniiazios azauautinaudufiwluutsase (Chronic
Intoxication) 1¥uN15LATUAINY (Arsenic) 31nenginusas ensiiuity, lasvergltlenvuidouanluy
21M5UazEIYUANAYUL AN Lazlasuaisusen Mduleszine (Mercury Vapor) 3nNgaily
LK) d! o ya 1 < v 1o 1 < a

piaiu (Amalgam) a1 Feinludennistasangtse lidunwizlanzasindanuduivainaisia
Wi Jo1n1svantiieundnutile, ndnulileosulsy, Fatoss U3oLNaUIzTN VInenTLaU VNl
f a P 9 A A a a = o A

UNAY9NY, 191n15UANLLELUSZAM UIBIANURAUNRYDITEUUUSEEN MAUDIAIILAT LEBY
“89 Fan135nw UM lALAUTIMI9IN13TAT17 Tnwnmasi ldlatinaeanuduiiwannlanguin

wuuizess Nazluldmdumeauetenisene wazdlioamvanislangndndamndndlusisne 1snasly

aunsasnelsanazeinisius limela

15139ssEustateunsndeuaineunuagiu (Allopathic Drugs) wagiiwlaveniin (Heavy Metals

Intoxication) telin1sauaguamiheduliegiiuszansnimasgn
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WauI

aulugailagtull Sulssmusukuilagtiu wiosunumyTusn Mi3end1 Allopathic Drugs fuidu
U3¢31 A171 Allopathy Qﬂﬁ'mﬂ%ﬂ%ﬂl,lﬁﬂ 1a8 WnNg Homeopathy #o samuel Hahnemann
(A1, 1755-1843) ioT a.A. 1810 %ﬁmnwsﬂuqmﬁaﬁ?uﬁa Homeopathy @131 ‘Homeo’ {510
fnviunana1ensn wuain “wliau” (similar) uu1efanssnuilsa vseauduldlavae Tagld
anssesued Mdlelviansiu qfueuiifaunmdnd aznseduliau 9 du fermamiousudulsa
wazilothansiy 9 undevrraduuaududmmi awliannsaasianvasddyluthe avanse
YunldSnwanmssenanls wu a3 A Wauundsuuszniu asilnduld widleidearsasduin

v lvanldle

'
N o 1

Tuvauzi A1 “Allo” nwinInuiadn “uaneng” (different) Astiu Allopathic drug Jswuneds
P Y v a a a Y] g v & o

g1 Mhinsgaulvinuavaindni donmswieudiveinisvedsanldeiusnw (allopathy:

meaning "other than the disease") uay Hahnemann §a%a11 Allopathy 1 HuLiiean1s$nu

MBS (symptomatic treatment) wagdisunsenonuld [4]

Allopathic Drugs QﬂL%EJﬂﬁWLfJu Modern Medicine, Conventional Medicine, Orthodox

Medicine, Western Medicine, Mainstream Medicine, Science-based Medicine, Evidence-

based medicine, etc.uazanlumngig Allopathic drug PussmeInsvedlsalaegnesinga i

De

wian anld annissniay w82 Aslasuanuieegawnsuateunfslagiul

5789°UNAF19731Ag NCHS (National center for Health Statistics) f4n15lg81999U584105917
a3 wag wANIAN NHYI981Y 40-79 T (44% VBIUTEVINTTINUAVBIDIITNN WAy 48% Va3
Usgynsviaviuaveauau1nn) Wisludisd a.a. 2015-2016 [1] wuindlgnldeunulagdu egrtes 1

YUAULIG 30 TUNHIULIN WINDT 69% (BLUSNN) WAL 65.5% (LALIAT) kazUszaad 114 5 (s

=

22.4%, uAuIAN: 18.8%) Mlden 5 vllanzesnnnit Taenuinngusaseny (60-79 V) [erunning
Usynsiieny 40-59 U dggeengymasiuilde 1 vlavisennnndtludag 30 Fuilkuuiuinia

83.6 % UazHge@1gY AN LALUlYTE 1 ¥anTeNINnI1 WINde 83.3 % uavnin 30 % VBIKEd0

(60-79 V) Tung 2 Usewa Tgen 5 slavsauinnin [1]

g191nquuse¥1nT018 40-59 Ve 2 Useinalduiniga Laun siunniiginanduiasi

(Antidepressants), s1anlasiuastaginosoa (Lipid-lowering drugs), 81uAU2a (Analgesics), 81
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LW (Antidiabetic agents), s1anA11uAulafings (ACE inhibitors) kage1annsalunsviniy

(Proton pump inhibitors)

dueinguusynsigeery 60-79 Uns 2 Ysemelduniige laun enanludupeiaawmesea Tduin
09 45 % Tuelsni uaz 34.3 % lulAUINT S8989N1AD B15AYILUIMINUY (Antidiabetic agents), 81
15avi3la (Beta-blockers), 81anminusuladings (ACE inhibitors), 81uAU70 (Analgesics) hagenan

nIAlUAIEIIE (Proton pump inhibitors)

Figure 4. Use in the past 30 days of the most common prescription drug types among adults
aged 40-79, by age group: United States, 2015-2016, and Canada, 2016-2017 [1]

United States Canada

40-59 years 40-59 years'
Antidiabetic agents Antidiabetic agents
Proton pump inhibitors
{reduce stomach acid)

Lipid-lowening drugs
(high cholesterol)

Analgesics (paln relief)
ACE inhibilars
(high blood pressure)

Lipid-lowering drugs

{high cholesteral) Anlidepressants

Analgesics (pain relief)
60-79 years
Antidiabetic agents

ACE inhibitors

(high blood pressure)
Proton pump inhibitors
{reduce stomach acid)

Analgesics (pain relief)

Antidepressants

60-79 years

Proton pumg inhibitors
(reduce stomach acid)
ACE inhibitars

(high bood pressure)
Beta blockers (high blood
pressure, heart disease)

Antidiabetic agents

Lipid-lowening drugs

Lipid-lowering drugs
(high cholesteroly

(high cholesterol) 45.0

0 10 20 30 40 50 0 10 20 30 40 50
Percent Percent

suiuldinnguendildiuunn IndiAeeiuns 2 Ysena uasia 2 ngueny uidseguindu Aldenunn
yialiudy Todeng 6191 (Allopathic drugs) Snwnlsala vinludenisaduvesisade wazdasld

PANYIUANINTU?

UoNINLEILTIBUINTINSEBTIN (Mortality rate) 31NN ‘latrogenic’ (MuNBiIUBUNINGDU
NNTnwlagunmg: "induced in a patient by a physician's activity, manner, or therapy,
used especially to pertain to a complication of treatment.") INNNATUA2E

3

fieaumhaulalag a3, v1su1s1 ansilad (Barbara Starfield) NINTULINNEN WIS VB


https://www.cdc.gov/nchs/images/databriefs/301-350/db347_fig4.png
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gouUnud Johns Hopkins University) 1lat) 2000 7101g latrogenic vinliaulalulsingiuialdedin

17059 250,000 Ausal (ldtusiuauldusn) wagnin 1 wWausIY WNANVoLNINTaUINET [2]

Tl A.¢. 2008 @010 Australian Bureau of Statistic lis189MUaM0N1TAN8VRIAUBDALATREUT

AURANAIANIINITUNNEG (Medical error) Wuamgnisaennuiesdududiu 2 sesanlsanil

ANUAN5FRLISN1 WU Preventable Medical Error Wuawnnsaievasauaisiuinndusudiu

3 5999710 lsela wazuziSe vislud 2010 wag 2013 [3]

suiuladngunulagiu wiseuaunziuan (Allopathic drugs) 8199ziidounsndouindusunsie
Aafinld waziloiinisAuaiisieunianisunng invdi eranluliuneiadnesen nsz)a
“awniu” (Statin) WWuenfignldunndian wnds 26% vse 1 Tu 4 vesruewdiu (Mvideuazyie) 7l

91guiin 40 U [5] wariisenudounsndau v3e side effects Anenaunfy AeudIwn

AUARUY 50 Tan19lAll A ‘Hydroxy-methyl-glutaryl-coenzyme A (HMG-CoA) reductase
inhibitors’ AeansialindauaudRdugs wulel HMG-CoA reductase N¥aaLUasy HMG-CoA 18u
Mevalonate %38 @13 LYDY ABLAAINDTOR AU uazdidudinmsadansiueyyadasy laouled

A (Coenzyme Q10) sdndusionmsmelaldndsnuvemnaaadiusisnese [6]

The Cholesterol Synthesis

Acetyl CoA

HMG CoA ~ P
STATINS . on
I Iﬂ F{%\Se

Mevalonate

|Se|enoprotein5 ] +—

—

Fa rmesylpyrophosph atel

Glutathione
peroxidase

—

Squalene

e

Dolichol Cholesterol Coenzyme Q10
{protein synthesis) (hormones. antioxidants)| [(energy. antioxidant)
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[ o

Jaunsngouainenduaaunnuueslawn Uindisanauiile, nanullensunss, Uinesve, waul
VAU, 9oumaY, ANINERY, vieuds viieviewn, aduld-onduy, Idgmnsvihnuvesunasle,
dudsganidey (0119), Jynsenn (Infertile), Wiinadudusdanialaduwmal (Heart failure) way
WU 187 [7] Yeunsndeuaingraunuiuninuueefigane Aeein1sineliunatdiile SAMS
(Satin-associated muscle symptoms) #38 Statin-induced Myopathies 1awn 81115 U Liloe

2 I a 9 & = & a & . a % & )
159 10U mzas nauilodounse lUBTusuLsINan Ae Rhabdomyolysis W3ananullieansaanssa
Houlwsl Creatine Kinase LWux1nTY 5 1 wazd 1UsAu myoglobulin Tudaaiy vinlidaanizd

Wuaudedean wazynbilenedeunay auldedinla [8]
YOUNINGDUVDIBNALAFY U1LLAALAN

1. gnannfuUasuann wada (acid form) Wu naalau (lactone) Tus19n18L91 wazwanlnuae
W UGUIN5YN9IU @519nS19U (ATP) n3auIun1smgla (Respiratory capacity) 989k

Tnmaunsengluea [9]

a a

2. nan1saie lawewlwsd A (Coenzyme Q10) 3o gUmiluu (Ubiquinone) wag gind
. . = @ v a a0 & ' ] a v

wea (Ubiquinol) Fuduansiueyyadasenindudevuiunismelaldesndiau n1sada

W&9911 ATP (adenosine triphosphate) nnelululnnauinIevesnnaieas Undwadly

FNNBAWIIASIY CoQ10 lkes usazadlatasasiioarguinlu n15v1a CoQ10 vl

13 A

ARG VIANSIIU udLwadtugniela $uiduided 2004 TiauldAusian
ABDLAALADTDA Atorvastatin 80 un. siodu AeLliednu 30 Ju WUl Aadses CoQ10 Tu
deanawsulvien eghn 1.26 lulasnsu/ua. wasanfiue) 14 Tu Aadeves CoQ10 luden
1l ) & ) & Y
anasuneg 0.67 lulasniuw/ua.uavanaminae 0.62 lulasnii/ua. nelu 1 Woundean

Tinueaun@u [10]

Tud 2016 fsenuianalnniseengrdvesenauniuiinanisinauvedilameumede (mitochondria
dysfunction) Tnggngunfu nan158519 CoQ10, Fudanismela (nhibit respiratory chain), Wil
auuadasy ROS (Reactive oxygen Species) n1elululnmouiaie, an DNA vaslulanoulnse
(MtDNA), ﬁﬂﬁﬁ@ﬁﬂuimaum% (mitochondria membrane) HAUNA waznseAu ‘Apoptosis’

vougad anvnglulnmeuniedey adndanuliieadlils waswadtugmeluiian [11]
Juiidengdn ludlewladusieiziifivasdedly CoQ10 uniign wraunfuazinadesianile
waald Tul 2004 51897191 Auldnlasn Atorvastatin (Lipitor) Juaz 20 un. Aelilasiu 3-6 1hsu

NUANUNRAUNRYDINTITVINIUTRIA (diastolic left ventricular dysfunction) #seiinig ‘Statin-
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Cardiomyopathy’ 1ilal# CoQ10 Tuag 300 un. Aolilesdu 3 LAoU NUINAINAAUNAUATY

o v

1MTIRaTUI AISIA CoQ10 ynaTalieawniuauly iieantounsndeu [12]

ey

Lars18918d1aad 2019 FennaglsaialaiiAgalesfugnaunfu ‘SACM- Statin Associated
Cardiomyopathy” Tupuldluduludengs 142 518 Augnaunfuade 6.8 U wazdl lsavileduman
(Heart Failure) Tneauld 94% Humledumarvfiniinistusivesilaund (Preserved Ejection
Fraction, HFpEF) nsfinwiilviauldvgaeaunufiu wagl¥ sfiniuea (Ubiquinol = antioxidant
form of Ubiquinone/CoQ10) Suaz 300 un. inmun1ssnwiadeuy 2.8 3 auldifouromun 3
nevieuvesialafity Wedunisfinu feuldifies 8% wihuiioglu aana 1 au NYHA (New
York Heart Association) wiiieaunisdiny fauldlunana 1wy 79% veernisgoudn

v & Y & o A =)
NANULUDDIULTI UIANAULUD AUINEDN 18 NATUAIY [13]

= N o o 2 = a a v VY a Y v N 2w
QgLVuVLG‘I’Jr] LLNUW@@VL?JNUIULaa@ ﬁ]%ﬂﬂizﬂ%ﬁmwamiﬂuﬂmw WANNUYBLUNTNYDUND1UUDUATY

b4

fat3ale

gradgyUsziatviudnsianidenlddunilulssinalnefeo srudvin oztga1iluiwy
(Acetaminophen) %39 W15@A 08 (Paracetamol) Bailsn8uaInNUaIsUseing (au3n, sy
. 99aWsLAs, aknumtie) 31 WueAvinliiAnnnesuedsundu (Acute Liver Failure ALF) 110
ign wazUszana 50% lilaminannnisueiuiniuly (drug overdose) sofuenginfiany win1s
a o [ 1 [ < o Y a Y a o 2 A v
Augluruinwugin (< 4 n3u saTw) nenavnbmAnnnedunedeunauls [14] lnaanizdienuld
Y1angAilslou a1siuoyyadassdnduderuiun1smInalsiuniu A usssuyf 95% e

& o

W1snemLeadzduiu ngalslud daa (Glucuronide sulfate) wazgniusennislaaiy diudn

1 £y k4

Uszana 5% azgaiudsuldu NAPQI (N-acetyl-p-benzoquinone-imine) Fa1dufiusiofu nganls

Y

Toufinthiduiu NAPQI uddueanysliaane wadmnuinngdilslen NAPQI Aaxidudase wax

ylmAnauluiurowaddu Hanzduneld (Acute Liver Failure)

anenvilvviangdilsleu lawd n1sene1ms, 11ea1se1mis laslanie nsnesdily (ngady,

v U

lnadu, Fawdw), viedaiden wiedleorguindu ssnenazasisngdnlsleuldiosas uanaind

Y

A A a = =

nsfumd, Auerduansielidansiznt wsednshaelifa Adnasiinadelivinng slslould

NANAUMATTIIANES DN IZAUNPRLUNTUIINNTAUY N ULMUANINTY [15]

won1n81 (Allopathic drugs) wad Aualudalasulaneniln Wy a15uy (Arsenic), a15U5em
(Mercury), 0l (Aluminum), ne4uad (Copper), “a9 dzaunnAeglusaneauinanuduiy

WUULS859 (Chronic Heavy metals Intoxication) vinliilenn1seeuinide, Faantes, WWuwmdun
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w3e Yareuszamdniay, giduniuseuws Andedne Wuninussg vieidugiiui, sasluy
wUsUsaw, Jymsenn 1a2 [16] Fadlngiennistess) natessuundousiu lladenisuinuuy
a [y =] . . o £% B a = a v EY] [
W@eundumilon Acute Intoxication vinlvnngliaAssazAntsivlaneninuLuuiiess wazauld

11N2lASUNITSNEINNLDINISTVINTY

Y

fislavgviiniinuves éun arsuy vie Arsenic Fslfidudrunauvesensinivwity (Pesticides) uag
anénauuity adinsuuidiouasgunanit, ansegiity (Aluminum) Yuieuninavusnaduag
91937515 UUsEYU Mol ldsuanneusrilagy srannsalunszinng odu Jad (Alum Milk),
ansusen (Mercury) Saduasiifiarudufivas nsomadufivdessuutszam, nduile uagla

[17]

'
o w A

F189UINeIANToULElan (WHO) el a.a. 1991nulunasdryiauslasuaisusonuin
g Aounan Tangnilu edaiy (Dental Amalgam) wndisiuay 3-21 lulasnsu (usUvesleysen
Elemental mercury Vapor) 50¢a311f8 UYaineia tadeiuay 2.4 lulasndu (lugdves

Methylmercury) [18]

(%
LY

wannifidsenudnralgatuinsianuanuduiugseninediuiuveedanululin dudsunn
vosasUseniieonuiulaanis uazUsuavesaisuseniiandeile wagluaues (31NN159533
& = ) 44 a o o A 2 A
Aw) [19], [20] vINUT189IUDINITNNTZUUUIZEN LTU YaSaL, INAKIA, N8, AINIEDY, LN
9 % 2 Y ' = - 1% &
WAIUINITYT 38 Slow learner, Uadu (tremor), BouULWaY, Uiatlognaiuiie 18
NUITeNTIENULeU A.f. 1994 AnunIne1deiiada Useineeesdu nulUSunuasusenty
AN @nnstuansaman 108 au a1y 1 Ju- 5 U) Wudndrulaensatuduedaduluyinug

[21]

[y

LAz ITeNANLLLRY A.A. 2009 NUANUANNUGIENINN @15UTEN-NMTVIAEITRIMIT LYY NIA
lududndulewd 3, dan=d waslgmniaiseus, waiinssu wagnisviauvesauedudin saului

A% Autism [22]

unayy: Jymavnmmnaigediuinaindeunsndeuaingiunuiagtu Allopathic Drugs uaziiy
Tavzninisnss Fansuntymmenisliterussmieints ldawisasawilsalaase Asnunndas
= =

AddamaNunuaTveseINswall wasdasnwaulinlinafnfigafe N3 ‘Remove cause(s)’

UIONNINMINANMATDILIATILLDS
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Subclinical hypothyroidism update and clinical applications

UN.N13M e lue

UNANELD
Subclinical hypothyroidism #38n17glnseuasLils “3at3undneeg1331 mild thyroid

[y

failure! nilsludgwiAsfusesluumanvmanivzaste (Anti-Aging Medicine) ﬁwﬂmﬁa UUBEUIN
el Yagiiu

TutlaguudslifnisfnwinazagusesunarsUseiduiliAsados efi risk factors 3o
predictors 104017z lnsaedmurdluuiunaulve Fwusazaufinudeswnndeiu uiseianw
prognostic prediction research study of Subclinical hypothyroidism Tuusginelne Junsdne
e Uszdiupulduazvrannisiiin overt hypothyroidism and cardiovascular consequences £33l
Woun Wi 58AU TSH<TmIU/L 1nnnin 46% agnaunniduindlaesnielu 2 U uadiuninuan
funeaglil nswimueadu (Unrecognized) uazillemansiutiosusiionnisiisuniununndin
Amginuany gnlduszana 4-10 % vesnduuszeins Tnodudamuldussun 6-10% furowuld

Uspanad 2-4% uag Fuagiuusasiuiuazin1anig avan1siudueessenu TSH wuieaiu
JzUUNIANNU (subacute thyroiditis) physiologic adaptation to aging thyroid injury 2101135218

1%
A o 1

F9ENTONIINIAR N1TUEIIAY @SLATIUIN9E1E ANUDIU WIBLILA AILATEALTDSI NITADUNLAN
launwsesitdslailidunisqua (Untreated Adrenal insufficiency) 1usu Taguudslsifideuusiii
L‘flu:uwmgmmﬂaﬁm%’umimmﬁ@ nseen 1z lvsesdmiuia Subclinical Hypothyroidism Tuau
Uni uenaniinsinuuarmsinnisns asradansesssannsiandufianidoiusadliduaidn
Wi Jagiunuinmnuduiussening Subclinical hypothyroidism wagnaniepainnuindunusi
funsiaesmdu hypothyroidism 217¢ total cholesterol wag LDL g4 cardiac function 8nad N9
mnvestivaonaidenunsuelsindiuiy uinssiimadulsaduideniligaduiiseanuiig
daaldiduiiontu yenani deiinsldudaiuanlag naoninasinisususedudredddunsidads

el agals Taudswuamalunsinnsannssnuiu Jagdudnae
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Subclinical hypothyroidism #3an1izlnsesdsiurs wedendnet1ein mild thyroid

failure! wislutgynunginugesluumalveansveaniy (Anti-Aging Medicine) NinadsfuUaLIA

Y

% e‘d" o./do.'}

ign Tudagtu unenuliilinguszasdiion snuniuamiuiniinnsiusuuns)uamlunneites

u AudAyneRdtn N1sIdadenarnsiasunssnwludagdun lunsujuanlveazlu

WuHBwes hymansvzasuariluylavnin luusunvesmisguagunmuaznstdesiusiueie

unidn n1zlnsesdauls Ae n1eigesluu TSH innISunaawEnvesAdduninivualy

lnedl free thyroxine 5o T4 Tuidanaglunusiund®> wuldne 10 % vessernidivglaenild

a o

lay wuannlugvdedonansnuarigions’ waznuitdrulngianmauiain autoimmune

<

24 )

(Hashimoto) thyroiditis ag19lsAnunsussifiunalunquigeensiininnia 70 U enadwaliny

3

46,7

I3 & X aa & ~ a ] ¢ . .
Anugnvesnsiliu amellinndu *¢7 luauiiinnzluasiveufvenseduled thyroid peroxidase

antibodies AgenaLiin AnuEssrenisidulsalnsesnsi (overt hypothyroidism) 16 Subclinical
hypothyroidism 9198uus AuAnudesiiinduresn1izialaduimad( heart failure) lsaviaan

a o . a aa = o
\@en1iala (coronary heart disease) kaznsidediinainlsnvasnideniiila

yannTiunaAunsatevinuninzidmuin 91asiansiuvluniziazasleundu

917 AUIALAITINIUNNENBIUNNTBY (cognitive impairment) 8auLnde( fatigue ) 81518

[

LU5U574 (altered mood) tludu Fsludagiueinisdsnanidslinundngruidaau 31n155ne

£
= a Aa

me levothyroxine aglvinauselevilanniogagals dauwmanalunisinuduegivlssaninaly

Y

n1san ANUEsenisiinlsanaendeniilawazanulululalunistesiunisgnaulugnng

Inseuam pgelsinunissnwme levothyroxine 81aiiwanu iatrogenic thyrotoxicosis lnglaniz

= a v 8,9

lugUreaseny waglifivangiuindussleviludiieny 65 Yuludnme®’ Feuvdnnisivliin

MmldudrnzinsesdaueadinaduEaaunfnienisunndunas

yaradulngaunsadisaiineglalaglifassun1sinuisie levothyroxine n15itiadediulg
JUAU 1137529 thyroid function test 981915An1 subclinical hypothyroidism Aaursameiasls
WUy ° wlisgau TSH Wesni1 7 mil/L wudndunnnan 46% agillonanauunundlaiesniely 2

U wagdl wwdldugeaunnlunisWaunluilu overt hypothyroidism e 2-6 % sioU° Tunisfiansan
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SnwrdmsugUae 7 Subclinical Hypothyroidism tuinsiuiudlunisunndunsufianlves

Ussialngingiulugual farsanseau TSH luideaunnnan 10 muU / L wisedaeivinaumnieds

naeAY B1asanlueazden wngyana wasilonn1swaninuaindnneglnseuadsiunig

[ %
Y

natifdsuazveaslluddudaly Tuuisauiiviavesen TSH uag free thyroxine (FT4) ogluyaaf

wAUNINTeneBelunay

a Y 1 1

Uszwnslvg ddeyaseyilusiazauyi981984 (upper reference range) Nuandafiudmsunants

v A [ 1

NAFDU HUKAULBLBUAUYIINITEN9BaINnguUsEaInIRldified1 nuayian1sonedly

¥
LY 1o o == 1

WesUfuRn1s nsitlady Admsu T4 waz T3 drunndadunnsgiuinvuegivreuwnuesaund
Yo Uae N1eluY1e81989 Mo JuRn1g ¥ uagmemealian1sngia TSH tuliaumrainuaensain
glycosylation wazgnsn1e 330 mlun1395993A52AU TSH Nuansineiy dwaliinnauwansisly

AUAAILINTFIU

WH999NANUAUNUSNTENININITNaU8 TSH ansiaulaaues wagseau FT4 Tudsy 39
QI é{ o' [y d‘ <3 1 EZ [y} d' o [l I d' a
TSH azifingaumin FT4 andasnseauiingiduluusasau wiinszaunianaseradiegludnundann

5¥AUD9DY ey Serum TSH TAnuduiusuuy log-linear Auszausesluu FT4 (MsiUasunlasuss FT4

o

W 2 wnagyilmAnnisidsunlasuseuna 100 winlu TSH) satiunisasiainszeu TSH Tudanda

Sududmiunisifiade Subclinical hypothyroidism * Wunisvegeunuudnnsesidrfglasunis

=

sau%’uﬁm%’umﬁﬁﬁ]ﬁfsﬁﬂaaﬁaulmyjﬁmé’adﬂﬁmw hypothyroid %38 hyperthyroid 3¢3alag
automated immunoassays'’

wonaniluunesnisanwdaiinisivuassu Subclinical hypothyroidism grade 1ifledn upper
limit of the reference range ¥4 TSH 83 9.9 mU/L uag Subclinical hypothyroidism grade 2 e

fin TSH daus 10mU/L Fuly ® Tnewuindszanas 90% vesauiiilnnag subclinical hypothyroidism

31 thyrotropin %e8n1110 mU/L.1*

[ [

UsZIANYR9IAMNEIARaNNISLaIUANE (Importance, Key clinical points,

v q

Rationale)

v v

Tutagudilidfinsfnwnazasusenuratsuszinuiieides ani

risk factors 138
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predictors 983nMgInsasaniis Tuvsunaulny Fusazaulninudsuanmieiu

41udduNAnw1 prognostic prediction research study of Subclinical
hypothyroidism Tu
Uszinalne WJunis@nenfievssifivaulduazvzannisiin overt hypothyroidism and

cardiovascular consequences §3fitpguIn

1377 5AU TSH<7mIU/L 11nn37 46% a2 normalizedlaasniely 2 U ws SCH

duann
wdn gUhsazlimsuinawesdu(Unrecognized)® uaziiloniansiutios
-91N158 ANUVAINTAY Age iTe1N1T AUhT 8IN15TULSE endenTUTELIY

-Subclinical hypothyroidism : Wuﬂaamﬁammﬁauimﬂuﬁﬂasﬁﬁmazwimlmaaﬁ (overt
hypothyroidism) Wi31586U TSH < 7 miU/L u1nnan 46% axdl normalized latesniglu 2 T ua

vadiuealinswdmuegluniizi (unrecognized)” vilvilaiiinnisussiiudutesuasilnge e

o w 1

F3ds Uninguastagnieamaneay wazaisinnsansnuiliels ievimwaimulaiaslausslov

Y

AieUszfiunsinw uwasiinnsaniteglsfeanudnluvesnsseuinned lnefing

fa1san agels Migndesuasmungay 1

Prevalence of Subclinical Hypothyroidism Usgsinas 4-10 % veinguuszuns lagguganule

Uszanas 6-10% fnenulaussanns 2-4% uasduegiuusaziuiuasgiininme
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A13197 1 wansladedesuanisiia subclinical hypothyroidism

Type Risk Factors
Clinical 1. Age
finding 2. SEX

3. Smoking
Past 1. DM
history 2. HT

3. Cardiac disease

4. Hypertrigleceridemia

5. Hypercholesterolemia

6. Auto immune diseases

Family 1.Autoimmune Thyroid diseases

History

2.Thyroid disease

PE 1.BMI

2.DBP
Lab 1. Triglycerides
finding 2 DL

3. Total Cholesterol

4. Anti TPO Ab
Specific 1. Lithium
drugs 2. Amiodarone

3. Cytokines : interferon etc.

UFulse dnudasasiseuseding >0

mmqmnﬁuﬁwaﬁ:ﬁu TSH (thyrotropin Causes of Elevated Thyrotropin Level) >*'%7

ANWWRYRINISINTLYEY TSH luutusuiuzdinnuwanseiu windeauingaeigfidszau TSH lu
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dengauldiinzrieoinisvetinsesd Jdhiduwiednsinismeiingu'® veeATedlii i

[y [y

sedfu TSH Tudeniiiutuluuiunvesrugengonuieatesiunadnddugunimuantsyineuiia
Ju vanfamueinisan 2 Pluaugeengtaseny 70-79 Tidame subclinical hypothyroidism
wuin Uszavsammsvhauvesszuuiilauasasaidenanidesasinueaieiungulnsesduna
uiludnu nmaadeulmndunuifinin®® lufidaganvelidwiolud

1.Chronic autoimmune thyroiditis, subacute thyroiditis, postpartum thyroiditis,
painless thyroiditis, recovery phase of various types of thyroiditis, persistent TSH increase in
subacute thyroiditis, following thyroid lobectomy

2. Physiologic adaptation to aging

3.Thyroid injury : radiotherapy of the head and neck following thyroid lobectomy,
partial thyroidectomy or other neck surgery, radioactive iodine therapy, external
radiotherapy of the head and neck

4.Drugs impairing thyroid function : iodine and iodine-containing medications
(amiodarone, radiographic contrast agents), lithium carbonate, cytokines (especially
interferon alfa), Tyrosine kinase inhibitors aminoglutetimide, ethionamide, sulfonamides,
sulfonylureas Hudu

5.Inadequate replacement therapy for overt hypothyroidism anafitadeietomans
Usgnns 1y inadequate dosage, noncompliance, drug interactions (iron, calcium carbonate,
cholestyramine, dietary soy, fiber \Judu) increased T4 clearance (phenytoin, carbamazepine,
phenobarbital, etc.), malabsorption

6.Thyroid infiltration : amyloidosis, sarcoidosis, hemochromatosis, Riedel’s thyroiditis,
cystinosis, AIDS, primary thyroid lymphoma

7.Untreated Adrenal insufficiency : nMgmaumnuanlaan (Adrenal Insufficiency) 1511071
dlo sesusesTuu Cortisol anas agvitliian nsadresesluulnsesd wazvilvinisasulnsess
gosluu 910 T4 1 T3 Weldfisaludwilinase Receptor Uptake 8ndne uenaniinmzayin

4 a ° [ U & a a = 1 = a [ .
seangasluuian aas Nasluauasensianileunisieniy m%mlﬂammuaaﬁmu Cortisol

'
= a J

F9bsdnasulMANN1IE AaunuINtRAININTITU

1% '
£y =

8.0besity : vaflduniiadunsg leptin gosluunatlaeiioidolutiuiiinansenunen1snawes
TSH wlugseauiiiiaay 2%
9.Toxic substances, industrial and environmental agents

10.TSH receptor gene mutations G-alpha gene mutations
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11.Seasonal (wintertime) increases in serum thyrotropin
12 Assay interference (e.g., caused by heterophilic antibodies) AULUIUTIUVDINTS

NAADU assay variability, lewelsHaleufiuefienasuniunisnsia TSH (Hudu

Nonthyroidal illness (NTIS) neun15313d8vae SCH, @1L19)DU 9 V852U TSH Ngeluenanes
=) 1 ¥ 1 1 ﬁ’l
NINFAUNTINAY LTU N1TNY
Y [ 1 a 1 1 I3 . . = I a 1
fanaudutaenlalelnsess (nonthyroidal illness) @atdun1agfinuin free T3 anas
dgj v U 1 = Yo L3 1 2 o o ¥ a U
wenaniduddimuindudasulnsess reuldauewiazlslusiardaasvinnulauni we

| =3
TNANYN

Y =

faflonnisveannyinseundile Felunsaliiiseau nseunsesluusduduund wdsziu TSH wag

%

TRH 899U inszUsdinseaulvsesdgesiuununitu diliieae Faanmngraduldain T4 1

) 23,24,25,26,27,28 ﬁﬁa',gué’,] ﬁ’m

annsa wWaswdu T3 16 wsganuiinun@ves (de-iodinase Enzyme
don1siaeu T4 1u T3 gn lulledediulnguessianisuazluanelaganizedgaddduseiv

hypothalamus- pituitary level

o A

Screening for Subclinical Hypothyroidism taqtudelififewuziriilunnsgiuainadmiu
N3RTI9ARNTRINEINToEAALEY Subclinical Hypothyroidism TuAuUnf wena1niin1s5nu
LazN153nN1IN13ATIIAANsesUsTeIngiY Wullanfesiunazdalddufndaiau saubsengada
(cutoff) MTustavneda 204 thyrotropin 1A335 lasun13fiansan’ aanteya The American
Thyroid Association (ATA) wugiliAnnsaslunnaAufeny 35 Yaulunn 5 U7 laglvfnniuegng
oA [ o = a Y a ' X I

newiaslugUqeniaudesas 819 Pregnant women gudie 81 11nnd1 60 VAulY gUae

Tseumuetind 1 wielsawigliduiuwiateduesdu o dleifivseifane Sidae Wudu

Y 9

Clinical decisions regarding screening or treatment * Ja3aidgananauszian

Usenaunu viseilensiiudu (progression) AUYIIIEUINNTN 65 T,

LWAEDS, LAZAITATIANULDUAUDAAD thyroid peroxidase D

Risk of Progression to Overt Disease 151841431 60% maqﬁﬂaaﬁﬁ subclinical hypothyroidism

5¥AU 1 WUl TSH anased

Tugrsdniuiuunnndt 5 U d@audnsivesnisandulidlsalnesesnni (overt hypothyroidism)

Uszan 2-4% sl Fuegiivaniuziauiuedne TPO (thyroid peroxidase)” Sawudnin 48% ves
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!
a

ALl wouAveffe TPO aznauNdiszauUn@la Tun19mssdudnu subclinical hypothyroidism
56U 2 wu seaumsaulu lsalnesesssn (overt hypothyroidism) Teiannnan unesnisaneny

4909 40-85% 23 U*' Tnglanne Gvds wavnguiiliuouivedne TPO*>>

Y

AMUFUNUSIZING Subclinical hypothyroidism wazNan19naliniasHauaIn1ssne
Subclinical hypothyroidism szfu 1 wuindinnuduiusiueinisvesinsessmuay seuy
InUszam (neuropsychiatric) nioo1nsasuulamisensuainionnnudamidila ldundn
91m15 Bunsnveanazlnsesduanses nuandwilefinnzsyiu 2 Tuluniefiu eranvennis
LRVERERR mmaﬁ’ﬂum3‘1/‘1’le>t,azmimﬂuéﬂaai’aﬂaﬁqv‘wuﬁﬁ Subclinical hypothyroidism
sedfu 2 ¥ uanainil SaflsrsarunuiternisBuadiseninaiag euthyroid ua subclinical

Y

hypothyroidism laifia3 uanAnseg1eitedfey

[y

aneae * lunquaseny n1sUseliun1Iznses
Tnsessvsolnsosnauels 210 mmimwaﬂmm%ahﬂ,@ﬁaa36 LDL lalaaimesealaysyaulnsna
walsa TugUae subclinical hypothyroidism seéiu 2 wundngiulaiunindimiuanuduiusiv
327U HDLcholesterol L'%'uﬁ‘mé’ﬂ%m <vmmsLLW'V]5aﬁfuauumsL%amiawaammammmswiaa
subclinical fuauunnsesnvadidygyilu guieeiytesndt 75 T LLG]hJiJﬂ’]iL"UE]ﬂJIENIWZE f91g
11nN31 75 ¥ 99nn15Anw systematic review and meta-analysis wuinnisiiia TSH Tuduiusiu
AN

Haunan1eaddyainnuinninanienneduaiilugneny 65 Y3uld® wagdanuinlaifinng

Wouled 581319 subclinical hypothyroidism Lazn1agaueansani1ssuiidon 2

Y

® subclinical
hypothyroidism 81aiinanspdinuasiianudeslesiunnsiiynseinaneunsndaulunisninss

21M15UeN1939 8115 eUsEam Lasnanuileilavinanuiiaund uaznsidedint duiuanugn

(%
=1

posuiuglung AdadeniziidslinadAgyegaunniguiu

AIT99 2 WEARIAIUEURUGTZIINN Subclinical hypothyroidism wagnaniepdin

LASHAYDINITS NI

Outcome of Subclinical Strength of the Benefits of Treatment
Hypothyroidism association
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Progression to overt TSH 4.5- | TSH 210 | Early treatment before

hypothyroidism 9.9 mIU/L | mlU/liter | overt hypothyroidism
with more severe
symptoms

Symptoms of Strong Stronger | Inconsistent, with large trial

hypothyroidism involving persons with
mildly elevated TSH levels
(<10 mlU/liter) and very few
symptoms showing no
effects, and small trials
involving persons with TSH
>10 mIU/liter showing
benefits

Surrogate markers of Strong Stronger | Moderate for reduction

cardiovascular risk in total cholesterol and

( e.g. elevation in total cholesterol LDL cholesterol levels

and LDL cholesterol levels, but unclear whether this

increased carotidwall intima— is accompanied by a

media thickness, and decreased decreased risk of

cardiac function) cardiovascular events

Risk of coronary heart weak Stronger | Insufficient data to inform

disease benefits

Risk of congestive heart Weak Stronger | Insufficient data to inform

failure benefits

Risk of stroke Weak Weak Insufficient data to inform
benefits

Cognitive decline Weak Weak Insufficient data to inform
benefits

M319UTUUTIUALARLAAIRIN Robin P. Peeters and Surks et al. >*

IS Y Y o 1 = [ o Y a aa o =
ﬁJﬂ’ﬁIﬁlLLEJ\?ﬂu&l'ﬂﬂ‘c’J6]aE’)ﬂ'J']ﬂ'JiﬁJﬂ’]iU’i‘U’i%ﬂ‘U'e)'NENGLUﬂ']i’JuQQEJW’iﬁ)IN 68']\11'5 (Arguments

and Debate for normal TSH reference range)

New Normal Ranges for TSH Usgifiut3ean15eiusietieniun1sanssiuaieues

gosluy TSH andudosandosiuniuaiisnenuitazanszauiiionsls® Amnnsgiuvesssau TSH

7,9,40,41

1N150a1I04 waLlakdeNuLInaDA 224 30 UMK1ULN 910 10 miU/L anasumasusean 4

mIU/L Menisin azivuaveuwaauddunnteslunssnwidmeseslau Aen13gaInaInis

b4 a wva [ L LY a a A A a o v ¥ a
G]i’JQV]’NViEN‘UQ‘U@ﬂWi vUunan I@Sﬁiqﬂﬁaﬂiﬁu%’]ﬂigiﬂﬂ’ﬁ/lEJ'WI‘U'WLGU@ﬂ@LLaﬁﬂJU’]MuﬂE)’]QENQJ’]ﬂ

1%

andmsunisandiaunives TSH A Tunquitiefdnsn autoimmunity antithyroid Nigeiulagsl
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[ [

TSH 581313 3 - 4.5 miU / L uaz sasmsianndulselnsesdidae doldudwemsanda s1in
UuYestsUnA TSH enatAeaiu Alddnelunisnsaaeuiiaedil autoantibodies sioseslnsond
WaYIZRU TSH 599313 3.0 - 4.5 miU /L wagflanudssvesnisiamundulsalnsesds siudednem
N15U28UNING0UAIE  Brabant G. et al* L?Jmmmzﬁuq@éfmﬁ (VDUUUVDIUIID19D, upper
reference ramee,URR) TSH Ussunas 4-5 mU/L L1 198ulu conventional practice wiie3fiade
TSH fifinu feyadignainnisAnuivsssansdiuaumnld uuzdilildaand TsH funnnda
Usganal 2-2.5 mU/L wimsldinausinainnsfinuussensiluiigatiu msuseiliugaedieds TSH
(sl Uszidasounsivedlsadoulnseualiliuoufusfsonoulnioualazia N150599

ultrasonography agluinawiung) Aeulvssedunflupdudssnudas) winddilddoasun daau

Tunisiuuaveulen TSH %@lLR‘I‘Uﬁ 20-25muU/L

Wolin5agUdmdngIue1989d199 eE USUIIN1TANTEAUVOULYUAYRY TSH adlagfiansany
ANuduiusuaraudndunevein1ssne) nuidslifindanguuiniiesne uininyaussaui
(% [ a va o v = o o LY v gj ¥

Togusrasan1aluvyJUanluuds Jedenswusiildlusedu 0.4-4.0 mU /L faduuaing

Jruunngy JUaenfid1 TSH 521319 2 - 4 mU / L 1 Jui5e9inUnfsauiian1sunsnueenissnw

(%
0

thyroxine Tuiw wahioravhdunsemnnimausslevitues uinssnm wietnguszasdluns
§n¥1012¢ subclinical hypothyroidism ﬁ?uﬁmmgwi’qmzLéﬁuﬁaami Yzae overt Wn
cardivascular consequences {undn Tngdl n1sRansanansedu TSH 210 4-5 mU/L Tiwde
2.5 mU/L nianeaufaidesans winfiansan Tin1sinwisie thyroxine ud1e191iana over

treatment 418U 99131i1lUdn13e subclinical hyperthyroidism latag 8slunintiuuenaini

'
a

AUUAFIUNTT TSH avviouaniusvasaulnsosnlunn eUveiens F901NuAINLEEUDINIS

a1 v

over treatment Luranssnulundazeieizitg Aauuddn aueseiiindUisudazsieid

subclinical hypothyroidism wagszdu TSH 581319 2.5 wag 4 mU /L luniangufeialasu

¥
[ v S

Uselgvtiannisveasanenisunmdi 31in memgidalivugtiiansedu TSH Unfiasuu wugiu
vaatoyaneglutagdy’ deldudeienisShwinerldaneuazlonianyUisunssievisousdieidiy
Tngjaghilasuusgloyd

@ [y [

UENAINUTUESUNTI891AN159 overtreatment Gso13vilHALARA iatrogenic hyperthyroidism way

Tuiign AMiluganuRnUNATIiguLsININTY (WU osteopenia wae atrial fibrillation) unninUaesln

subclinical hypothyroidism lailasun1ssnen Tunis@nwiauinlug wuinfiduasnsugesluu

Y

Inseeduiniis 21% gUaenil SCH, wudn 80% § TSH Lsutoundn 10 miU / L diadnudrAgyhed

lonnageiiaziinnnag hypothyroidism duisesdadeidedlsaislauasnasndenidninuduldle
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wazdinalulszifiuanlag naen® msfinwinuuduuuialng randomized studies dnnudndu

dmsumugtnumangIu NefunsAnnsasnIzvassienlnseuniaUunfstg1egeu (mild thyroid

(% | &

failure) wagN153N 1AL levothyroxine dwSugnd TSH lud@Suuuun1isuInndn 10.0 miu /L

o

wazenafiansaufusioyana dwsulil TSH desndn 10.0 miU / L (nsgainaguduugiiinis
$nw1aae levothyroxine) M Andninuularaisves TSH ¥asunfdemslasunisaniissiulag
Aidervngy mesulsasien

Inseed Tud 2005 Sunarnuassunauildneulddetunasdu Tu JCEM: unaunisiaeg

Wartofsky wae Dickey % wuziild92981989 TSH fiuaundn Wartofsky and Dickey *° nda1231939

1 a a U ! 24

I vt & & LY Aa
DNNNYBUTU ﬂawmulummmﬁlﬁfﬂmfmL‘Uuwammnmmiwwmsqmmw TSH ‘VliJﬂ’Zl’]QJI’JQ\‘IlI’]ﬂ

Fuuaznguieeld 8198suinITIeINGNN In1elnsesaraunfvatequuuidnlinag danqu

Fananiinaviliaadeves TSH Viiwaa’md’lL‘i‘;luszhwﬂaqm’mmmﬂuﬁa d2UN199U Surks et al
" geenuinanyindiwueiin TSH limswieuwda a'wqﬂﬁdﬁ anln upper reference range TSH
90 4.5 890 2.5 miU / L Taenn Samudadiuvesauinidediulngisedu TSH feenda 2.5 miU
/ Ansuaznsdanaingiill TSH sewing 2.5 uag 4.5 miU / L aziiiuanandesionisiaunlugnigy
Hypothyroidsim @s81sandega (Whickham feya 20 ) ﬁ#ué’ahﬂﬁgﬂﬁmimﬂﬁﬂuﬂizLﬁﬂﬂ,u
MIMTIATIERTANING Waise A et al® unauiagnsinaeuniseduseluiligiusudete
TALGIUaEADAIUNITAN upper reference range 999979 TSH iwszﬁuﬁ’ménms%%uagﬂiﬁu
MANFILINMIANYINNTZUININGWALNATANLLN F28 HANTENUYRINSIEIBNITA q d1wdy
M3¥n TSH wazanuwUsusiulaesssuwfvemadnslugie 61981 maluiinsnsiaamsuazgn

AvualagnAtinu1nsgIukuzdilag National Academy of

Biochemistry n13d153391nUseannsuwining el 2009 New Normal Ranges for TSH: When
to Treat *

ANPUASEAU TSH NLAUAININTY 581379 0.3 D9 2.5 mU / LL1Hle991nn159m TSH 81adin1sUsu

@ =

w3120 JadenisluiaznisuansiufeinisiasunlasndifgilesnisnisniaviesuURns

Tatudalidaas Rensannissnwdloszau TSH dndwnaad 4.5-5 muU / | gaiduilensuiuuiuiu

WRLINTIZN15V10 angudeyaiiiieane Tunismsetudiunsiuaeuudaswes TSH antes duius
a v o U

fuAMIdAeangedy sgdidedidny lneanizeg1edannie atrial fibrillation 3nA1sANYIVEINGY

91999u89 NHANES 11l 14,333 Aunnnnii 12 U @nsiumsanwlangiuan

Y

Wulsasaulnsesansatinounuadmnselyl) wuin 85% szeu TSH n31 2.5 miU / L wag 2.3 % i

subclinical hypothyroidism iudn 9.7% 3 upper reference range TSH Aty 20.6 a1uAu
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plu3uds aggnszyandu subclinical hypothyroidism 813as1iauL TSH anas F9n15ANYIUS
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) Aa = ca a a
vanIdwIUMany AUNLl TSH upper reference range laglafilsalnsosnnnund drun1siansan
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| = 2 & a ! LY Y a1

H1919871909N1580zden AudsdAgnszsedu TSH azuandaiulunasansiulpeialunau
gendn wazmngsluudinisen weu senmdinieniin o wsevinuneunalsiuionsdiwale
wuziimsinisenasodeslundas weu  deldnduneiiunisandndniauu (upper reference

range) Y83UNATILEIAIINDTININTEAU

oulesfludenluszdu TSH visadsanmsadounduld Tuarudusisnisdenlossewing ToH 7
youln geanvestisuniuaztladeidedsarlonaznasad enfiddyuisetisenadnudmioasy
1ailg Balundn dundngruflaiivayunisandn Sriauuvesdisunfves TSH maifleufuranszmy
fuguanuay tesegianazaudndudugdie annismuniuediaduszuu A systematic
review with metaanalysis ¢28n153LA31¥sie AnutAgafulUsInaludy deasU Subclinical
hypothyroidism fAudunus fumnudedlsamalonaznaoaidonditiinudy n1sAansosnay
Anunfvessexlnsesdillisuusaldands wiuudrinfunagnsiia msdnudusiuoalinadtuly
seavlvdulaseadianisiduresitlakaznisvineu wagausalestunisqnaiulidniienses
Insesd Tuefn sy TSH > 10 mIU/L ynAugausuIAs inssnw Arinlinisshelundn
n192%UFTR (conventional medicine) ivaufufonislsi levothyroxine Fdlumiaaveanivzas
Toslvnnudfyiazaud iy sufsilefawatnafo e wudeaiy d@uiiseau TSH 5-
10 miU/L o1anuin desimpranazanudndulsznounudidnausld wéds nanfednwiny

t:‘l o ! I = o a L éj[l713y14
ANULFUILULASANUNGUDIYLATUAANNTTNATITU AU

1. 18 65-70 years of age or younger who have TSH levels from10 mlU/L

- 1ieAMAMAIN (For QOL)
‘ivedesiunavazaonisiliu (overt hypothyroidism)

Aftetleatiunnig Cardiovascular diseases
2.1f TSH levels of <10 mIU/L or Age >70 years old : treatment decisions are based on
Symptoms of hypothyroidism,

3. WUNANTSMTIA antibodies to thyroid peroxidase Wuuan wagdl cardiac risk factors.

General therapeutic approach to the Management of Subclinical Hypothyroidism **°

1.-Initial TSH level 4.5-14.9 mU/L, AARNULazRIITEAU TSH yNe 1-3 K2Ry
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2-Initial TSH level 215 mU/L, #f MukaznsI938au TSH 909 1-2 dUam
359U TSH 1.0.4-4.4 mU/L (normal) nemsunngiavd joamldadnndvnlifionnis
8,530 TSH 2.6.5-6.9 mU/L Sinasinisiiansandsil
4.1 91¢ < 65 U wughlving3aia TPO Antibody

-If asymptomatic =>TPO Antibody Tnauan wugiiin annual follow up -Wa15847
Tnsshemaelevothyroxine nsdigsiolud

-multiple symptoms or

-positive TPO or

-progressive increasing TSH or

-plan for pregnancy or

-have goiter

4.2 919 > 65 U lnenannislduusiilivinissnwusenafiasailuneynanald

5.5%6U TSH 7.0-9.9 mU/L wugibilisne ¢e levothyroxine wiioan Jadeides

[ =

6.5¢MU TSH > 10.0 mU/L wuzinlsisnuyn @le levothyroxine Winandaduldsanisidu overt

I £
U =

hypothyroidism heart failure, CHD events, and CHD mortality W9l aldausuusIuogiu

Y

o/ v 6

AUELITUSVDY subclinical hypothyroidism fie1atfingnsinisiiaxan a1uun Iaglulase8eann

'
=

MIIFEALURNIZHATBINTINY MUY clinical trialyintiy urkuzdnfiansan Wuseyaranuaiy

o <
AU ULAELAUNZEY

Discussion and Antiaging and regenrative medicine aspect and applications Usziiuides

nsadUs1eLRefUNITanTERUTIUNAYRERs L TSH anduiSasnanneeiu

suAfieuiransziuiiioarlsths Adteliauldldunisinuluuunmstigeiiu (eelsidy
st Yndnesasluy Thyroxine) I aTudumnivie sedu TSH Ussanas 2-3 mU / L uagwuay
% TSH 4-5 mU / L $nwwavenuniduegndls Tunsufi@niluConventional medicine) $nwil
TSH 11007 10 Tagvnunnndi 7 desglioulvduguszneunmsieasidondisiu duussifiuauld

nymansvrasvdlngidunguaunsyninsesnisguaaunn (health

consciousness person) MkIMIIENITUHURTE Nsuseiliunaseavgesiuulnseuiioiasan

13 guaan1zgunn danudrdglalaiies fansuinisivsesiuu Thyroxine taSuivinidu 8ndn
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Uszihuves Aupszriniainisquagunn innuddmde Aunndie (quality of life) Fadunils
Tutadeimdu Uszinusas ve9 alternative medicine wazauianalaluan1IzauaImuINNI1 V119
N1EAIMNNTBNANI NIUJURNITINUY DwlasiisneaIuniside prospective population-based

LY Sa

cohort study Tuuszina 1uisasiaun nurnanu1aulavesni1sd151ausevInsAeInu ANAINTIN

q

Yo & oA

health-related quality of life (HR-QOL) vanefsnnudusgvosudazyanailsudnsnaduiiles
videiiadestiulsavienizeing 4 uay esutefanansenuvedlsaluynfiAfiietesiuiddinsuds
gUn1nInle 91300 FIRULAZNITIFUUIINIY FDITNEAIEY NMSANYITIHNUIIAUAINTIA (HR-
QOL) weanguiifl TSH 4-10 mU/L weuaznds Ing nuirdlguamdiediliunnsirsiuiledisuiu
nguUsEwInsAfiseAUUNA (TSH 0.5-6.0 mU/D™ drudwds Aflsedu TSH < 0.5 mU/L wudndl
Usgdndnmnisinaunisnenintseasesrefitedfny walusieeu 15398909 Peters RP.2 A
Fanafinisinawedn QoL Wundislu key clinical point wasiduaiunilslunis farsanlinnssnw

3Ny MNNaN1InINTERUTRstuY TSH vasaulingy health consciousness 3191 TSH 4-5

mU/L Seldfainainissnen waaulddens complaint 3188101999 subclinical hypothyroidism
g7 egalsiivelilionnisugasag support agslsldinaunindin quality of life MRTuaLLaLE
#nldi levothyroxine mavmansyraseldaiuisalilandinsizedelsiniuisdein
Conventional medicine dA1uugirlunssnudaiausguailngdnedeainnisAnyiaiant 2019
994 Bernadette Biondi hayamy® feliinunngazuanauldin TSH Usvanad 2-3 mU/L wag T3
° & . . = & ' a 1 <, |

189 ag.un1e Nonthyroidal illness syndrome (NTIS) @a.lungueinisfimetodls wagiudu
#ia09a0 U transient Subclinical Hypothyroidism 8nnanetadendss (felunisnsi 1) A

'
a a o

7 wudnlETInliUnAusy o1dinarenunMAInNge 38N

pud)}

AuuanInaulInsin1suU
Aa Al 1 L4 & . o/ < [ px| VM Yo 1 I aa
AN NTInTldauysel w38 well being wil axidudszinunliladunsiegunsidanansenusieTin
(life threatening) w3oilnangunian1sunmefids ldifisans (inadequate eveidence) Tumnsadff
13 738 subjective outcome MINUANVINIVIAUAGUT SNNTALAFUAMUAZIAIMN quality of life
au1salddinegraunanIeduwilduiguauieiuduly vusnaseninsulinvousinadansdas
anduly w9198 85189UIMENFIUN NI TENNENUIT YaenI UseLiniu 46% vasnunil TSH
4 ! a a U ! aa = ¥ ¥ = 1 3 ! 1%
Wosnin 7 dadnsusdandansoraiilontanieaslanasnieaslanielu 2 Yud?® wadruunudn
Y I ! < . = 4 a
AUgaglinsvinnuwendy (Unrecognized) uagiilaniansiutios Ingen1si Anuvainuaiy

a 1

g1nFaN1TUTEIuLLLOY WetuRIvdIansenusianguauldiliausaUseiniase wielinaies

o

lurgnihnsuiinveusendensiasnniiulunmuunidedtio dllsuiiuuevitnisatuayuy 1vgua
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AsuAunse dugaladanu Judulszinund miunaisausdinasmuuwimadunisiidndug
el HR-QOL Ay Wutes allaudinUsznuvesnisnliviinissnensie Levothyroxin funguauld

laidnuainng

guildline usionaiinsguasriedsdus luds ussmuasituy wWeidunwinsliiunisqua o 13

)45

(triiodothyronine)* Thyroid extract Protein supplements # 38 Wil s Ashwagandha Root

Extract lngdngusrasdiioanainudswenisideesluulaensiuaziinded iunansgnuniuun

o v w

LU AF Arrythmia vndivangiuiseanisatduayusneisie T3 d1 neusiunsendndanisi

v Y

a1wie) NTIS 6199 uwanfenaiauselevigeaniuitheliuazguadiusesiuusiaduaginaneitos

Y 9

fuisu sosluuainden mnnla foralugeinisuasusuaunaduesesluuliunfuaraariiofe
p1n13fiheftudud iy wena msrnunndngiumsdnwudamuin medneniu il improve
clinical outcome l¢ilLA Depression BMI Hugu Faduy objective parameters waznalyn1vos
Cardiovascular adverse effects wilunis $nwirdrulugdansly Levothyroxine (T4) walae

Uszaun13alreelieunazaIngmnseAmial serum Hormonal Lab ddaymilunisudanasgraunn

[%
[ o CR

Subjective parameters wag Quality of life vae AUl d1dy @slunuifveraivmtniesuas
Uszidiuldenn fesrnidu subjective outcome) n1s¥nwidae T4 90l side effect Fananiudn
Frefuiedesszdnsede wonaninonaldly nadnslunissnundia (effective outcome) WWufy
\W31% active form Ao T3 sizluauduass nsfiansawanisguatoy Foafiansanieann na
N139T19isUURNsuaE 0InsuazeInsuans vesruld lunisdnduinaee W nmssnwluly
wwnlanseliiinnndt uden TSH Sansagluinamiundnuuuy conventional (0.5-4 mU/L) U

T3 aglunadisinninunfsuboptimal) w3awdnasl NTIS fae Aenafiarsannishi msiasy fae

'
v A

LUshiu vIeamsiasudiaunlily levothyroxine (T4) Liteyanis optimize quality of life TRy
n15L4 Thyroid extract ¥3® mainly T3 Ao1anU1n clinical outcome ATULarAITAAAINLALLEN

5339 ogslnadiativetesiu Cardiovascular adverse effect 3o Tuszaze1i5099839 Osteoporosis
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ABSTRACT

Duchenne muscular dystrophy (DMD) is a genetic and degenerating neuromuscular disorder
caused by mutations of the dystrophin gene on the X-chromosome. It is characterized by
progressive muscle loss and weakness due to the absence of dystrophin protein that leads
to loss of muscle. Currently, there is no curative therapy for DMD. Animal studies have
successfully tested myogenic, neurogenic potential, and dystrophin expression of bone
marrow mononuclear cells. Thus, dystrophin expressing mesenchymal stem cells (MSC)
could enhance the regeneration and function of the muscle. We treated a 20-year-old male
patient DMD with the dystrophin expressing myogenic mesenchymal stem cells (myogenic-
MSCs) from the umbilical cord. The treatment of the myogenic-MSCs was performed by
intramuscular injection, and the patients were evaluated pre-procedure and post-procedure
at 0, 1, 2, 4- and 8-weeks following transplantation. The patient has no adverse reactions in
response to the cells. Over 2 months following treatment DMD patients showed
improvement in the muscle force of the limbs, muscle size, and daily activity. muscle
strength, motor function, fine motor movements, Brooke-Vignos score, and functional
independence measure score. The walking gait had improved by post-transplantation and

reached a normal status by 2 months. Serum CPK and LDH levels were decreased relative
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to the baseline levels. In conclusion, the treatment of patients with DMD using Dystrophin
expressing myogenic-MSCs was safe and of therapeutic benefit that lasted for up to 4 months.
Dystrophin expressing-myogenic-MSCs are a potential cell therapy-based treatment option

for patients with DMD.

Keywords: Myogenic mesenchymal stem cells, Dystrophin, Duchene Muscular Dystrophy,

Transplantation

1. Introduction

Duchenne muscular dystrophy (DMD) is a genetic and progressive degenerating
neuromuscular disorder caused by mutations of the dystrophin gene on the X-chromosome.
It is characterized by progressive muscle degeneration and weakness due to the absence of
dystrophin protein that leads to loss of muscle. Currently, there is no curative therapy for
DMD. Corticosteroid may slow the progression of diseases. Animal studies have successfully
tested myogenic, neurogenic potential, and dystrophin expression of bone marrow
mononuclear cells (BMMNC). Thus, dystrophin expressing mesenchymal stem cells (MSC)
could enhance the regeneration and function of the muscle (Hoffman EP et al., 1987, Tinsley

JM etr al.,, 1996).

Recent studies, muscle stem cells have been proved to have self-renewable ability
at the single-cell level and stem cell functions. Cell therapy is infusing normal myoblasts
and strengthening dystrophin expression on myofibers; therefore, stem cell is considered as
one of the possible treatments of DMD (Perkins, KJ., & Davies, KE. 2012). Mesenchymal stem
cells (MSCs) from the human umbilical cord artery, umbilical cord vein, whole umbilical cord,
and saphenous vein segments have exhibited a myofibroblast-like morphology and
mechanical function in vitro (Li P et al., 2015, Kardner A et al., 2004). The cells are abundant,
easy to reap, and to culture and have lower immunogenicity. Based on all of those
properties, hUC-MSCs were transplanted in BMD, and therefore the responses to the present
cell therapy were evaluated supported physical parameters and molecular and histological

examination (Li P et al., 2015).
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Intramuscular allotransplantation of normal MPCs can induce the expression of
donor-derived dystrophin in skeletal muscles of patients with DMD, although this expression
is restricted to the sites of MPC injection. (Skuk D et al., 2006). Gussoni et AL. demonstrated
that transplant myoblast is persisted after injection and their fate was guided by
microenvironment and cytokine/chemokine (Gussoni E et al., 1997, Gussoni E et al., 2002;
Kapati G et al., 1993). Exogenous BMMNC can fuse into skeletal muscle and persist up to 13
years after transplantation (Gussoni E et al,, 2002). Transplanted myoblast leads to some
degree of improvement in muscle strength and enables transient dystrophin delivery. There
are various limitations. Survival rates are very poor, there is a risk of immune rejection and
targeted delivery may limit the spread of the cells. hUC-MSC transplantation in DMD was
reported by Zhang et al., 2009 and Yang et al., 2009 investigated the feasibility of employing
double transplantation of autologous BM-MSC and hUC-MSC in the hematopoietic stem
cells/ progenitor cell populations from adult skeletal muscle also have therapeutic potential
for muscular dystrophy (Asakura A et al., 2012, Sharma A et al.,, 2014). Torrente et al., (2007)
studied the security of autologous transplantation of muscle-derived CD133+ cells. They
recorded increased ration of capillary per muscle fibers with a switch from slow to fast

myaosin.

In this case report, we present a case of DMD monitored over 2 months treated with
serial myogenic-MSCs derived from umbilical cord transplantations followed by long-term

multidisciplinary rehabilitation.
2. Case Report

A 20-Year-old male was diagnosed DMD for more than 10 years, presented for the
difficulty in walking and muscle weakness with difficulty in climbing stairs, running, repeated
falls, and difficult to defecation. His previous treatments such as organopeptide therapy,
chelation, acupuncture, and autoimmune therapy and supplement are to improve the motor
function. On physical examination, he presented with an abnormal gait, difficulty in getting
up from sitting position and climbing stairs, proximal weakness, calf hypertrophy, and positive
Gower's sign. Diagnosis of DMD was confirmed based on the clinical features, elevated serum
creatinine phosphokinase (CPK) levels (23165 1U/L), Alanine transaminase (ALT) level 62.2 U/L

and muscle biopsy histology.
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Muscular strength was measured by manual muscle testing, using a scale devised by
our experienced physiotherapists based on the modified Medical Research Council’s manual
muscle testing scale (MMRC MMT). This allowed us to measure the subtle changes in the
strength as observed in patients with DMD. Proximal muscle strength was less than in the
distal muscles (Table 1). Ambulation was wheelchair-dependent. Functionally, he was
dependent for all of his daily activities and his functional independence measure (FIM) score

was 85. Brooke-Vignos scale score was 10.

Myogenic MSCs were transplanted by intramuscular injection at the motor point. The
myogenic-MSCs were produced from Cell-based Assays and Innovations Laboratory (CBAI),
Suranaree University of Technology. (Nakornratchasima, Thailand), where the stem cells had
been prepared according to the ISCT and FDA guidelines. Three doses of stem cells was 20
x 10° cells in 20 ml of ringer lactated solution every week. Quality control of the myogenic-
MSCs included an assessment based on physical properties and cell morphology, the
potential of myogenic differentiation and proliferation, tumorigenicity. Immunophenotyping
confirmed that >95% of the cells were positive for CD105, CD90, CD73 and CD90*/NCAM®,
CD105%/VCAD", and negative for CD34, CD45, and HLA-DR. Myogenic potential confirmed that
Myosin and Dystrophin 1 and Dystrophin 2 expression. All assays were conducted and
certified by NewGen Diagnostic Co.ltd and CBAI laboratory, Suranaree University of

Technology.

The patient was done routine laboratory tests and an electrocardiogram before the
procedure. Clinical evaluation was carried out prior to the procedure (control; prior
transplantation; 0 weeks) and post-transplantation at 2, 3, 4- and 8-weeks post-
transplantation of myogenic-MSCs. The evaluation of the patients was based on physical, as
well as molecular testing. Pre-medication was done with 5 mg dexamethasone intravenously
20 min prior to transplantation. The cells were transplanted by intramuscular injection into
the calf and hamstring with multiple injections (20 ml/2 x 107 cells x 3 doses every week).
Myodynamia of the 4 limbs according to the Medical Research Council scale for muscle
strength (MMRC-MST; performance according to the Barthel Index of Activities of Daily Living
(ADL); subjective symptoms and signs; and levels of serum creatine kinase (CPK), lactate

dehydrogenase (LDH) and Alanine transaminase (ALT).



Table 1 Muscle force and ADL scoring
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Test Site 0 week 1 week 2 weeks 4 weeks 8 weeks
Muscle force Leftarm 5 5 5 5 5
Right arm 5 5 5 5 5
Left leg 4 4 5 5 5
Right leg 4 5 5 5 5
ADL scoring - 100 100 100 100 100
Table 2 Subjective symptoms and signs from 0 to 12 weeks post
transplantation
Pre-transplantation Post-transplantation
1 week 2 weeks 4 weeks 8 weeks
1 wk post 1%t dose 1 wk post 2" dose 2 wks post 3" dose 4 wks post 3" dose
Gower’s sign, -Felt increased Similar to 0 weeks -Similar to 1 week - With normal gait
winged shoulder, strength, A little difficult to -Defecation is - Defecation is
waddling gait, toe - Gait improved, defecation, normal improved
walking, - Difficult to Muscle strength -Muscle strength - Muscle strength
ambulatory defecation, improved, improved improved
hesitancy, muscle - Frequently falling
strength
Outcome measures At assessment before tx At 4 weeks after tx At 8 weeks after tx
Functional independence 90 95 95
measure score
Brooke-Vignos scale 10 10 9
score
Table 3 The functional assessment as measure by mMRC-MST (1) scale
Test 0 week 1 week 2 weeks 4 weeks
Before After 1 week After 1 weeks After 2
Transplantation 1 2nd 3rd
transplantation Transplantation Transplantation
L R L R L R L R
Neck Flexors 5 5 5 5 5 5 5 5
Extensors 5 5 5 5 5 5 5 5
Laterals 5 5 5 5 5 5 5 5
Flexors 5 5 5 5 5 5 5 5
Rotators 5 5 5 5 5 5 5 5
Shoulder Flexors 5 5 5 5 5 5 5 5
Extensors 5 5 5 5 5 5 5 5
Adductors 5 5 5 5 5 5 5 5
Abductors 5 5 5 5 5 5 5 5
Elbow Flexors 5 5 5 5 5 5 5 5
Extensors 5 5 5 5 5 5 5 5
Supinator 5 5 5 5 5 5 5 5
Pronator 5 5 5 5 5 5 5 5
Wrists Flexors 5 5 5 5 5 5 5 5
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Extensors 5 5 5 5 5 5 5 5
Abductors 5 5 5 5 5 5 5 5
Adductors 5 5 5 5 5 5 5 5
Back Flexors 4 4 4 4 4 5 4 5
Extensors 4 5 4 5 5 5 5 5
Lateral flexor 5 5 5 5 5 5 5 5
Rotator 5 5 5 5 5 5 5 5
Hip Flexor 5 5 5 5 5 5 5 5
Extensor 4 4 4 4 4 4 4 4
Abductor 4 4 4 4 4 4 4 4
Adductor 4 4 4 4 4 4 4 4
Internal rotator 5 5 5 5 5 5 5 5
External rotator 5 5 5 5 5 5 5 5
Knee Flexor 4 5 4 5 4 5 5 5
Extensor 4 4 4 4 4 4 4 4
Ankle Dorsiflexors 5 5 5 5 5 5 5 5
Platarflexors 5 5 5 5 5 5 5 5

3. Results

Myogenic-MSC has confirmed that >95% of the cells were positive for CD73, CD90,
CD105, CD90/NCAM*, CD105"/VCAD* and <2% of the cells were negative for CD34, CD45,
and HLA-DR (Figure 1A, 1B and Table 1). Myogenic potential confirmed that Myosin and
Dystrophin 1 and Dystrophin 2 expression (Figure 1C, 1D), proliferation, and differentiation to
myocyte of MSC were confirmed (data not shown). Dystrophin expressing cell of myogenic
MSC enhances the muscle regeneration and function demonstrated by the improvement of
muscular strength and motor function. mMMRC-MST reveals that the muscle strength of limb
extremities was improved. The patient shown increasing the muscle force and improve gait
and walking compares to previous treatment. Therapeutic effects were monitors by muscle
function tests by grip strength and muscle force measurement. The Brooke scale and vignos

scale showed the correlated improvement following myogenic MSC transplantation.
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Table 1 MSC markers in myogenic-MSC

MSC % of References
markers Positive

CcDh73 99.9 >95

CD%0 100.0 >95

CD105 96.5 >95

CD34 0.4 <2.0

CD45 0.0 <2.0
HLA-DR 0.4 <2.0
CD90/NCAM 92.5 -
CD105/VCAD 99.9 -

Figure 1. Identification and characterization of human umbilical cord-derived myogenic
mesenchymal stem cells (Myogenic-MSCs). A) Flow cytometry analysis of MSC specific surface
antigen. B) Flow cytometry analysis of neurogenic and vasculogenic lineage c¢) Morphological

image of myogenic-MSCs at passage 2. B) RT-PCR image of myosin and dystrophin 1 and

dystrophin 2. Table 1 represent the percent of positive markers.
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Clinical condition prior to the transplantation of myogenic-MSCs. The patient had
symptomatic with an abnormal gait and a winged scapular. Following the patient received a
transplantation of dystrophin expressing-myogenic-MSCs. Patient received an intramuscular
injection of myogenic-MSCs three dose within 3 weeks. The evaluation was assessed at 0, 1,
2, 4, and 12-weeks following treatment. Patient showed an improved muscle force of the
limbs and an increased muscular size. Physical improvement was already observed within 3

weeks. Patients showed an increased muscle strength, normal gait, and normal defecation.

In addition, the walking gait of patient was gradually improved from this point on and was

normal by 12 weeks post-intramuscular injection (Table I).

After a 3 dose of myogenic-MSC transplantation, the patient showed increased muscle

strength and tone. After 3 months, the CPK, AST and ALT were within normal.

Discussion

DMD is progressive muscle weakness and loss of motor function and strength caused
by recessive mutations in the dystrophin gene on-x chromosome. In muscle cells, dystrophin
plays a role in muscle contraction that connects cytoskeletal muscle fibers to surrounding
extracellular matrix through cell membrane protein complexes (Gao, QQ., & McNally, EM.
2015). Deficiency of dystrophin causes the damage of muscle membrane, nerve supply of
muscle, and vasogenic ischemia which lead to muscle cell damage and muscle atrophy
(Allen DG et al., 2016). Muscular dystrophies affect smooth muscle functioning and impair
the movement of the blood vessel walls causing the altered blood supply to the muscles

and can lead to chronic ischemia.

Transplanted myogenic MSCs can stimulate and integrate the proliferation of resident
satellite cells and enhance the expression of dystrophin by self-proliferation and enhance
the neuromuscular junctions and induce angiogenesis (Liu J et al., 2018). Multiple doses of
myogenic-MSCs were directly delivered through intramuscular injection which facilitates stem
cells to reach the site of muscle cell damage without any obstruction. On low
immunogenicity of MSCs, allogeneic myogenic MSC can be successfully adopted or engrafted
in the host tissue. Possibly, the transplantation of dystrophin positive of myogenic MSCs can

increase the dystrophin protein in muscle cells and improved the strength and motor



194

function of muscle cells. In our study, myogenic MSC showed more than 95% positive for
MSC markers, CD90+/NCAM+, CD105+/VCAD+ represented the marker of vasculogenic and
neurogenic lineage and dystrophin 1, dystrophin 2 and myosin were represented myogenic
lineage. It is possible that the cells have multipotential to neurogenic and vasculogenic and
myosgenic differentiation. The combination of multipotency properties could provide an
optimal beneficial effect by enhancement neuromuscular junctions, microcirculation, and
myofiber formation in muscle cells which improve the strength and motor function (Liu J.,
et al., 2018). Besides, the cells reduce the oxidative stress, they also exert anti-apoptosis,
anti-inflammatory paracrine effect, and anti-fibrotic effects (Fan, X., et al., 2020). Myogenic
MSCs are very unique and specialized with the myosin and dystrophin expression and highly
positive CD90+/NCAM+, CD105+/VCAD+ which have the ability to proliferate and develop
into myocyte, neuron, and vasculogenic cells (Meregalli M., et al, 2012). They can
differentiate into myocyte and satellite cells and integrate into host muscles and exert a
paracrine effect, anti-inflammatory effect, and angiogenesis (Huard J, 2019; Sitzia, C et al,,
2016, Ferrari G, Mavilio F, 2002). At the cellular level, muscle cell damage can reverse by
secreting cytokines and growth factors from myogenic MSCs which lead to an increase in the
proliferation and satellite stem cell pool (Klimczak, A., et al., 2018). Additionally, produced
myogenic-MSCs expressed myosin, dystrophin 1, and 2 + supporting to this therapy, the cells
have the ability to differentiate to myosgenic, neurogenic, and vasculogenic lineage. The
mechanism responsible for the beneficial effect of myogenic MSC on muscle regeneration
includes paracrine signaling by trophic factors, the secretion of the growth factors and
cytokines, and the regulation of the proliferation and migration of satellite cells and other
related cells. The source of beneficial trophic factors may be endogenous cells and
transplanted cells. Some of these factors such as bFGF, IGF-1, HGF, and IL-6 as we know are
part of the differentiation of myoblasts and regeneration of muscle tissue. The cells have
properties of paracrine signaling, low immunogenicity, immunoregulation, and non-

tumorigenicity (Pang L et al,, 2015).

The repair and regenerative capacity of the muscles were improved by myogenic MSCs.
Transplanted dystrophin-myogenic-MSCs protect muscle cells through various paracrine

mechanisms like stimulating neoangiogenesis, immunomodulation, the release of anti-
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inflammatory cytokines, inhibiting fibrosis, and stimulating and integrate work with resident
stem cells (Sharma A, et al., 2017). Along with neurorehabilitation, stem cell therapy offers

a new alternative to revolutionize the treatment received by patients with DMD.
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Abstract

This study is a descriptive analysis using retrospective data from medical records of
patients with hypertension treated at a Thai traditional medicine clinic between January 2014
to December 2018. The objective was to study the effectiveness of Thai herbal formula “Kae
Lom KhunBueang Soong” on Systolic blood pressure (SBP) and Diastolic blood pressure (DBP),

including quality of life in patients with hypertension.

The results showed that 30 patients with hypertension were treated with Thai herbal
formula Kae Lom KhunBueang Soong which compose at 21 herbal ingredients ie Tong Taek,
Mytle grass, Kra Dom, Asafetida, Cha Plu, Terminalia gall, Clove, Garlic, Tinosporacordifolia,
Hasakhunthet, Nut grass, Cadamon, Indian leadwort, Long pepper, Dahurian angelica, Neem,
Black pepper, Ya Dam, Honey, Borneol and Zedoary. Most patients were female (56.7 %) and
male (43.3 %). 50.0 percent of patients age between 40-50 years and another 50.0 % age
between 51-60 years. Most had BMI between 25.0-29.9 (60.0 %), while BMI between 23.0-24.9
(30.0 %). Most of the patients (50.0 %) had hypertension more than 3-years, while (23.3 %)
had hypertension 1-2 years. 53.3 % of the patients has no other common disease, while 26.7
% had diabetes. The side effects were 6.67% had diarrhea, 93.33% did not have any other

side effects.

The results show Systolic blood pressure (SBP) and Diastolic blood pressure (DBP) before and
after taken this Thai herbal formula “Kae Lom KhunBueang Soong” it was found that Systolic
blood pressure (SBP) values decreased 18.23% and Diastolic blood pressure (DBP) values

decreased 12.17%. Comparison the quality of life improvement before and after taken this

Thai herbal formula “Kae Lom KhunBueang Soong” found that had better quality of life.

Keywords :Thai herbal formulary in treatment of hypertension,

Hypertension, Body mass index
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Abstract

The purpose of this research is to study and literature review about essential oils that help in treating
depression. And presenting knowledge about the use of essential oils in treating depression. By searching
from the online database of National Central for Biotechnology Information (NCBI), Google scholar, tci-thaijo
and Google published between 2000 and 2019, 13 full studies have been conducted to study the use of
essential oils. In the treatment of depression.

The research results showed the subjects had significantly decreased depression. Some studies can
prevent depression. And there is no report of severe adverse reactions from use it can be use of a variety of
essential oils, found that most of the essential oils used are esters. Therefore, has the effect of reducing the
contraction of smooth muscles helps to calm the mind. Promote sleep And also helps to relieve stress Reduce
depression And most studies show that done in a small sample size and the samples in the study have different
characteristics Including the form of using essential oils to treat depression There are also different forms such
as massage, inhalation and eating, which may affect the treatment. Therefore, the available academic evidence
is not clear enough to be used as an alternative medicine of medicine. But can be used together for better

treatment efficiency.
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Abstract

The three purposes of this research are; 1. to study the level of knowledge of
probiotics in the Bangkok population with constipation problems, 2. to study the relationship
between the knowledge of probiotics in Bangkok population with regard to personal factors,
and 3. to study the relationship between the level of knowledge of probiotics in Bangkok

population and the behavior of consuming probiotic dietary supplements.

The results of the research revealed that 1. From 30 samples, 50% have the knowledge
level of probiotics in the range between 0-11 points which is considered as low level, followed
by 26.7% with moderate level of probiotics knowledge, and 23.3% at high level respectively.
2. 66.7% of the samples do not currently take probiotic supplements. 50.9% used to eat
probiotic supplements in the past but have given up, with 16.7% choosing to eat vegetables
and fruits instead. 46.7% sometimes consume probiotics. 50% of the sample group decided
to buy probiotics in capsules form. 26.7% of the sample consume vegetable and fruit juice
containing probiotics. 20% of the sample utilizes detoxification by intestinal cleansing as the
solution to constipation. With 16.7% taking traditional Thai medicine, 40% taking modern
medicine, and 46.7% taking regular probiotics. 83.3% of the sample researched probiotic
supplements before buying, with most of them (70%) deciding to buy probiotic supplements
due to constipation, and considered probiotic supplements as a way to help treat or relieve
their constipation. 3. Gender, age, education level, estimate salary, daily water intake,
frequency of food intake, and the nature of food consumption all correlate to the level of
knowledge of probiotics. Furthermore, the current and continual behavior of consuming
probiotic supplements correlate with the level of knowledge about probiotics with statistical

significance.

Keywords: Knowledge, Probiotic, Constipation
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Abstract

Bidirectional interaction exists among the gastrointestinal tract, the enteric nervous
system, and the central nervous system. Alteration in gut microbiota composition may be
associated with stress and depression. Probiotics offer a balancing of the intestinal microflora.
The present study has considered the impact of consuming probiotics result in decreased
depression and anxiety symptoms rather than a placebo. Four-week pilot randomized
controlled trial with 32 participants were divided equally into two groups assigned either
probiotics or placebo. Two capsules were consumed daily. The depression and anxiety levels
were measured by Hospital Depression Anxiety Scale Thai version questionnaire after 7,14,21
and 28 days of consumption. Depression and anxiety reduction scores were better in the
intervention group but not yet show a significant difference from placebo. Further attention
needs to be paid to reduce the placebo effect with a large-scale and long-duration. Collecting
consumption behaviour data before the trail to evaluate microbiota imbalance and cortisol
evaluation should be conducted.

Keyword: Synbiotics, Depression, Anxiety
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Abstract

Diabetes has impacted global health for many years and seems to increase the
numbers of morbidities and mortalities every year. Early time-restricted feeding is one of the
methods that can prevent diabetes. This study aimed to access the effects of early time-
restricted feeding on fasting blood sugar, fasting blood insulin, and insulin resistance in
adults with prediabetes.

This study was a ramdomized crossover study, composed of eight adults, age 47 +
6.41 years, three men and five women, fasting blood sugar 102 + 1.85 mg/dl. Subjects were
ramdomly divided into two groups; eight hours early time-restricted feeding group (started
on 6-10 am) and eleven hours feeding group (control group). Each period duration was one
week, wash out period for two weeks, and then crossover to another group for one week.
Blood tests were done before and after each period. Outcomes of this study were fasting
blood sugar, fasting insulin, and HOMA-IR score for insulin resistance.

Statistical analysis was performed using independent T-test and paired T-test with a
significant level at P-value lower than 0.05. Mean fasting blood sugar of eight hours early
time-restricted feeding group decreased 0.63 + 6.91 mg/dl but not statistical significant when
compared to the control group (P-value = 0.44). However, mean fasting insulin of eight hours
early time-restricted feeding group decreased 1.43 + 2.7 mlU/L significantly (P-value = 0.037)
and mean HOMA-IR score decreased 0.4 + 0.68 points significantly (P-value = 0.023) as
calories from foods don’t change.

In conclusion, eight hours early time-restricted feeding (started on 6-10 am) lowered

mean fasting insulin and HOMA-IR score in adults with prediabetes.

Keywords : Early time-restricted feeding, prediabetes, fasting blood sugar, fasting insulin,

HOMA-IR
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Abstract

Playing Go-game, which is an ancient Chinese board game for more than 3,000 years, the
player needs various aspects of cognitive skills to think of how to play. There are researches
about the effect of playing Go-game on the stimulation of the brain and nervous systems. Lots
of people want to develop their cognitive skills and attention in real life by playing Go-game. This
study has used the core academic subjects’ grades of Grade-9 students in a high school that has
Go-game subject (N = 140), as represented to the ability in transferring the cognitive skills learned

from Go-game to other activities that are not trained directly.

The results from the study and the statistical methods showed that the group of students
that took extra Go-game class and got 8 kyu level or above had better averaged Mathematics
grades than the group of students that did not take extra Go-game class obviously every semester
(P < 0.05). In Thai Language, Social Study, and English Language, it showed statistically different

in some semesters. But it showed no statistical difference in Science every semester.

From the results, we suggest that learning Go-game can improve Mathematics grades
obviously, but there is no correlation with other core academic subjects. The reasons may be
because Go-game needs calculation skills directly, but memory skill which is needed for other
core academic subjects may not be the effect of Go-game directly or may be because the training

that related to memory skill can’t be applied to other activities with different contexts.

Keywords : Go-game, Grades, Cognitive skills, Mathematics, Calculation, Memory
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ABSTRACT

Purpose of this research was to study the knowledge level on vitamin C supplements
and the relationship between personal factors and their knowledge level on vitamin C
supplements. The datas were collected from 150 women customers were 18-21 years old who
lived in Bangkok. The tools of this research were questionnaire. Use basic statistics consisting of
frequency, percentage, mean, standard deviation and Pearson correlation coefficient for data
analysis.

The results of the study showed the most knowledge level on vitamin C
supplements was 58.7% the medium level (score 12-15 points) followed by 34.7% high level
(score 16-20 points) and low level 6.7% (score 0-11 points). The relationship between personal
factors and knowledge level on vitamin C supplements found that level of education and
occupation have a statistically significant difference of 0.05 level. The recommendation are the

relevant agencies to strengthen correct knowledge on vitamin C supplement for people.

Keyword: Supplement, Vitamin C, Knowledge level
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ABSTRACT

Menopausal symptoms severely reduce the quality of life of post-menopausal women worldwide and
people is still thinking that using hormones can affect their health. Therefore, nutraceuticals having estrogenic
activity may be the alternative therapy for menopausal symptoms. The study design was randomized, double-
blinded, placebo-controlled clinical trial. 110 post-menopausal women aged 45-60 years old were enrolled and
randomly assigned into treatment group and placebo group, equally. The oral combined nutraceuticals were
administered 1 capsule per day for 12 weeks in the treatment group. Menopausal symptoms and hormone levels
were evaluated at baseline, week 6™, and week 12" of the study. This study showed that there were four
menopausal symptoms including hot flushes and sweating, sleep problems, depressed mood and irritability were
significantly improved in receiving nutraceuticals group. Hormone levels were not significant differences between
two groups. Additionally, there were found significantly improved of low-density lipoprotein cholesterol (LDL-C),
triglyceride and high-sensitivity C-reactive protein (hs-CRP) within the treatment group. As well as only hs-CRP

was significant lower in the treatment group than the control at week 12'". This study suggests that the intake of
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these oral combined nutraceuticals can improve several menopausal symptoms, as well as some blood chemistry
including LDL-C, Triglycerides, and hs-CRP in post-menopausal women.

Keywords: Nutraceuticals Hormonal Menopausal

Introduction

Menopause symptoms severely reduce the quality of life of women worldwide, up to 80% of women may
experience symptoms and it is estimated that in the year of 2030 the at risk groups of peri- and post-menopausal
women will reach 1.2 billion globally (Gold et al., 2006). The main symptoms are hot flushes and night sweats,
collectively referred to vasomotor symptoms; sleep disturbance, and other secondary symptoms often present
(Palacios et al., 2010). Hormone therapy (HT) containing estrogen is the current gold standard treatment for
menopausal symptoms. Estradiol acts both on the estrogen receptors subtypes alpha (ERQl) and beta (ERB)
(Jordan, 2001). However, people is still thinking that using hormones can affect the risk of cancer and some
nutraceuticals that have estrogenic activity are promising alternative medicines which have been used for treatment
of menopausal symptoms and they are not prone to cancer like soy, black cohosh, chasteberry and evening
primrose oil (EPO). Therefore, the combination of these natural compounds might have potential to improve
menopausal symptoms and hormone levels in menopausal women. It could be an alternative nutraceutical for

menopausal symptoms relief.

Objectives of Research

1. To study the results of oral combined nutraceuticals on menopausal symptoms in post-menopausal women.

2. To study the effects of oral combined nutraceuticals on level of estradiol (E2), luteinizing hormone (LH), follicle-
stimulating hormone (FSH), and sex hormone binding globulin (SHBG) in post-menopausal women.

3. To study the adverse effect of oral combined nutraceuticals in post-menopausal women.

Review of Related Literature

Phytoestrogen are plant compounds with estrogen-like activity. There are three main classes of
phytoestrogens: isoflavones, coumestans, and lignans, which occur in either plants or their seeds. A single plant
often contains more than one class of phytoestrogen. Soy are the richest natural sources of isoflavones, in particular
the phytoestrogens. Isoflavones selectively bind to estrogen receptors (ERs) as they retain a strong binding affinity
to ERB (Kuiper, 1997). As a result, it is used to relieve menopausal symptoms. Black cohosh is used to treat
women's hormone-related symptoms, including menopausal symptoms (Seidlova-Wuttke, 2003). Chasteberry
contains a wide variety of synergistic active constituents which include flavonoids, diterpenes. In the UK,
chasteberry is the most common treatment prescribed for menopausal symptoms amongst herbalists (van Die et
al. 2009). Evening primrose oil (EPO) contains a high content of essential fatty acids, including gamma-linolenic
acid and various phytosterols. In a previous study, supplementation with evening primrose oil significantly reduced

the severity of menopausal symptoms in menopausal women, compared to placebo (Farzaneh et al., 2013).

The Menopause Rating Scale was initially designed to measure the severity of aging symptoms. It is

accepted internationally. The scale was designed and standardized as a self-administered scale to assess
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symptoms/complaints of aging women under different conditions, to evaluate the severity of symptoms over time,

and to measure changes pre- and post-menopause therapy (available 10 languages) (Heinemann et al., 2004).

Menopause Rating Scale (MRS)

Which of the following symptoms apply to you at this time? Please, mark the appropriate box for

each symptom. For symptoms that do not apply, please mark ‘none’.

Symptoms: very

none mild moderate severe severe
| 1 1 1 l
Score = 0 1 2 3 4

1. Hot flushes, sweating

(EPISOAES Of SWEALING) .......vevoeeesceessereseeneersassenssssssseensessssssanes O O O O O
2. Heart discomfort (unusual awareness of heart

beat, heart skipping, heart racing, tightness)............cccccccccee. O | O O O
3. Sleep problems (difficulty in falling asleep,

difficulty in sleeping through, waking up early).........c..ccccoueuene. O Od O O O
4. Depressive mood (feeling down, sad, on the

verge of tears, lack of drive, mood swings) ...........cccccceeieeeeen. O Od O O O
5. Irritability (feeling nervous, inner tension,

feeling aggresSiVe) .........oeeveeeereeieneeieneeiese et eeean O O O O O
6. Anxiety (inner restlessness, feeling panicky)..........cc...cco.cor... O O O O O
7. Physical and mental exhaustion (general decrease

in performance, impaired memory, decrease in

concentration, forgetfulness) ............cccoioeeiiiiiiiiiee. O O O O O
8. Sexual problems (change in sexual desire, in

sexual activity and satisfaction) ............cccooiioiiiiiiii O O O O O
9. Bladder problems (difficulty in urinating,

increased need to urinate, bladder incontinence) Od O O O
10. Dryness of vagina (sensation of dryness or burning

in the vagina, difficulty with sexual intercourse) ... O O O O
11. Joint and muscular discomfort (pain in the joints,

rheumatoid complaints) .....samsasmmsanmiaasssss [ O O O O

Figure 1: The English version of the Menopause Rating Scale (MRS)
Source: Heinemann et al., 2003

Research Methodology

This study was a randomized, double-blinded, placebo-controlled trial. A total of 110 post-menopausal

women were randomly allocated to treatment or control groups based on a sequence provided by an independent

researcher and computer generated using a randomization plan from www.randomization.com. The treatment group

(n = 55) was given a commercially available nutraceuticals, composition shown in table 1

Biocare Pty Ltd, Victoria, Australia). The control group (n = 55) was provided with a placebo for 12 weeks.

Table 1: Composition of Nutraceutical

Composition (per tablet) Content
SoyLife® isoflavones (mainly as daidzin/ein, genistin/ein, glycitin/ein) 100 mg
from Glycine max (Soya Bean) seed germ ext. dry conc. std. equiv. to fresh 7.5¢g
Actaea racemosa (Black Cohosh) root & rhizome ext. dry conc. 80mg
equiv. Triterpene glycosides calc. 27-desoxyactein 2 mg
equiv. dry 520 mg
Vitex agnus-castus (Chasteberry) fruit ext. dry conc. 40 mg

equiv. dry

400 mg

(Estrosalus®, Max
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Composition (per tablet) Content

Evening Primrose Oil 500 mg

Containing: gamma-Linolenic acid 50mg & Linoleic acid 325 mg

Placebo capsules were soybean oil that manufactured to match the nutraceutical capsules in size, excipients, color
and appearance.

Menopausal symptoms evaluated by the Menopause Rating Scale (MRS) questionnaire, blood
biochemistry test: Hormone; Estradiol, LH, FSH, and SHBG and basic lab; Lipid Profile (TC, LDL-C, HDL-C, TAG
), FPG, hs-CRP, AST, ALT, BUN, and Cr levels were evaluated at baseline, week 6", and week 12" of the study.

Assessed for eligibility (n = 180)

Excluded (n = 90)

Did not meet inclusion criteria
(n=78)
Declined to participate (n = 12)

Randomized (n = 110) |

A 4

l Took 1 tablets of nutraceutical or placebo after breakfast daily l

| Allocated to treatment group (n = 55) | Week 0 | Allocated to placebo group (n = 55) |
assessment
Egs

Anthropometric assessment, biochemical assessment, menopausal symptoms,
hormones and dietary assessment

v A4

‘ Treatment group (n = 54) | Week 6 ' | Placebo group (n = 52) |
assessmeni

o

Anthropometric assessment, biochemical assessment, menopausal symptoms,
hormones and dietary assessment

v v

Completed study (n = 50) | | Completed study (n = 51) ‘

o

Anthropometric assessment, biochemical assessment, menopausal symptoms,
hormones and dietary assessment

The lost subjects during study were not able to follow visit. Dropout due to inconvenience and loss of follow up

Figure 2: Study design and flow diagram

Data Analysis and Statistics by SPSS version 18.0 for Windows was used for statistical analyses. Data
was expressed as means standard deviations. The comparison test between the treatment group and placebo
group to evaluate the average of the general characteristic, blood chemistry, hormone parameters and total score
on energy and nutrient intake by using t-test. Meanwhile, the comparison test of menopausal symptoms parameters
of the samples between the treatment group and placebo group by using chi-squared statistics and test the

comparative studies within the treatment group by using one-way ANOVA statistics in case of normal distribution
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or using Friedman’s test statistics in case of abnormal distribution and set the statistical significance at P-value
<0.05.

Results and Discussion

Table 2: General characteristic and blood chemistry
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General Characteristics Treatment Placebo P1 P2 P3
and Biochemical Baseline Week 6 Week 12 Baseline Week 6 Week 12

Parameters

Age (year) 53.3 (47-57) - - 52.6 (45-58) - - 0.055 - -
Weight (kg) 59.79 + 10.18 59.41 + 10.16 59.20 + 10.17 62.13 £ 11.19 61.79 + 11.17 60.45 + 13.67 >0.999 >0.999 >0.999
BMI (kg/mz) 23.94 £ 4.03 23.82 + 4.01 23.08 + 5.14 2472 + 4.28 24.58 + 4.21 2447 + 4.33 >0.999 >0.999 >0.999
Body fat (%) 3442 +6.27 34.18 + 6.41 33.86 + 6.52 36.21 £ 6.49 36.08 + 6.54 36.00 + 6.71 >0.999 >0.999 >0.999
Blood pressure

(mmHg)

- Systolic 123.1 + 19.32 122.0 + 18.45 120.8 £ 16.30 126.5 + 13.82 124.1 £ 11.63 124.7 £ 15.54 >0.999 >0.999 >0.999
- Diastolic 78.92 + 11.27 78.78 £ 9.360 77.08 £ 12.15 82.36 + 9.209 80.36 + 10.07 78.62 + 10.55 0.662 >0.999 >0.999
Pulse rate (bpm) 72.60 + 9.52 72.92 + 10.57 72.58 + 9.47 73.96 + 11.00 72.73 + 10.18 75.94 +10.75 >0.999 >0.999 >0.999
FBG (mg/dL) 86.33 + 8.66 85.35 + 8.33 84.33 + 8.92 84.80 + 10.96 85.98 + 11.71 84.00 + 10.51 >0.999 >0.999 >0.999
Total Cholesterol 209.2 + 36.30 199.1 + 37.99 200.6 + 36.50 202.4 + 34.52 202.4 + 33.63 198.1 + 31.35 >0.999 >0.999 >0.999
(mg/dL)

LDL-C (mg/dL) 143.5 + 27.29 125.4 + 22.84° 122.1  23.68° 134.3 + 22.68 133.2 £ 23.21 133.9 £ 23.67 >0.999 >0.999 0.2832
HDL-C (mg/dL) 62.26 + 13.35 64.56 + 13.64 63.36 + 12.54 60.84 + 15.93 62.63 + 15.95 57.88 + 13.87 >0.999 >0.999 0.49
Triglycerides (mg/dL) 108.6 + 38.03 99.88 + 34.03° 96.57 + 33.53¢ 112.60 + 32.10 112.80 + 33.24 110.80 + 34.52 >0.999 0.5397 0.4777
BUN (mg/dL) 12.58 + 2.41 12.54 + 2.44 12.94 + 2.46 12.58 + 1.73 13.79 £ 2.56 13.73 £ 2.59 >0.999 0.3576 >0.999
Cr (mg/dL) 0.71 £ 0.16 0.87 £ 0.17 0.66 £ 0.17 0.72 £ 0.22 0.82 £0.22 0.67 £ 0.17 >0.999 0.98 >0.999
AST (U/L) 21.89 +4.80 23.17 £ 4.71 21.76 + 4.55 23.29 + 5.44 23.84 + 8.11 23.55 + 6.37 >0.999 >0.999 >0.999
ALT (U/L) 20.59 + 8.61 20.14 + 6.98 21.80 + 7.64 18.33 + 5.37 18.96 + 7.04 21.92 + 9.59 >0.999 >0.999 >0.999
hs-CRP (mg/L) 1.67 £ 1.20 1.45 + 0.97 1.25 + 1.07° 1.66 + 1.02 1.87 + 1.26 1.94 + 1.16 >0.999 0.6054 0.0002

Values are means + SD. Means in a row with superscript letters without a common letter differ within group; Significant differences at p < 0.05. P1 = Comparison of mean between the two groups at baseline;
P2 = Comparison of mean between the two groups at 6 wk; P3 = Comparison of mean between the two groups at 12 wk; Significant differences at p < 0.05; aP=0.024 (Baseline vs Week 6); bP=0.0018 (Baseline

vs Week 12) based on ANOVA; cP=0.046 (Baseline vs Week 6); dP=0.0015 (Baseline vs Week 12) based on Friedman’s test within treatment group; eP=0.0001 (Baseline vs Week 6) and fP=0.0011 (Week 6
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vs Week 12) based on Freidman’s test within treatment group. BMI, body mass index; FBG, fasting blood glucose; LDL-C, low density lipoprotein cholesterol; HDL-C, high density lipoprotein cholesterol; BUN,

blood urea nitrogen; Cr, creatinine; AST, aspartate aminotransferase; ALT, alanine aminotransferase.
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The results of average age in general health information are 53.3 years old in treatment group and
52.6 years old in placebo group. The average score of weight, BMI, body fat, blood pressure indicators both
systolic and diastolic, pulse rate between treatment group and placebo group found no significant difference.
The average score for evaluating health risks regarding glucose level and blood cholesterol by FBG, total
cholesterol, LDL-C, HDL-C and triglycerides found no significant difference between two group. However, the
average scores of LDL-C and triglycerides indicators within the treatment group showed significant different
results with the baseline having a higher mean when compare with 6 weeks and at 12 weeks. The average score
on assessment of health risks regarding side effects on liver and kidneys using BUN, creatinine, AST and ALT
indicators at the baseline, 6 weeks and 12 weeks, when compare between two group found no difference.

The average score on assess health risks regarding inflammation by hs-CRP indicator, compare
between treatment group and placebo group found no significant difference. But the average results at 12 weeks
show difference in average score between two group with statistical significant. The mean score of hs-CRP in
placebo group is higher than treatment group. This average score of hs-CRP show difference significance with

the baseline having a higher mean when compare with 6 weeks and 12 weeks.

Table 3: Total energy and nutrient intake of subjects

Dietary Assessment Treatment Placebo P1 P2
Baseline Week 12 Baseline Week 12

Energy (kcalid) 1583 + 44810 1569 + 77.40 1508 £455.90 1536 +409.10 >0.999 >0.999
Carbohydrate (% of energy) 57.17 £ 9.89 53.89 + 8.14 57.90 £ 10.36 55.94 £12.47 >0.999 0.452
Protein (% of energy) 15.09 + 4.31 17.79 £ 6.63 15.10 £ 4.76 15.67 + 4.00 >0.999 >0.999
Fat (% of energy) 27.74 + 8.56 28.32+7.27 27.39 + 8.83 28.39 £10.31 >0.999 >0.999
Total cholesterol (mg/d) 295.30 + 95.92 289.70+83.81 292.4 + 90.29 282.5 £62.09 >0.999 >0.999
Fiber (g/d) 11.21 +4.87 11.56 + 5.85 12.26 + 7.03 12.29 + 6.26 >0.999 >0.999

Values are means = SD. P1 = Comparison of mean between the two groups at baseline; P2 = Comparison of mean between the

two groups at 12 wk; Significant differences at p< 0.05.

The average score of energy, carbohydrate, protein, fat, total cholesterol and fiber indicators, comparing
treatment group and placebo group at the baseline and 12 weeks found no difference of the mean score at the

level of statistical significance p-value <0.05.
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Parameters Treatment Placebo P1 P2 P3
Baseline 6 weeks 12 weeks Baseline 6 weeks 12 weeks
FSH (mIU/mL) 60.27 + 20.01 58.90 + 19.07 57.98+19.97 60.95+19.32 61.12+19.46 59.03 + 18.71 >0.999 >0.999 >0.999
LH (mlU/mL) 20.50 + 6.66  20.21 +5.75 19.56 + 6.28 21.48 + 8.69 22.49 + 8.59 21.69 + 8.55 >0.999 >0.999 >0.999
Estradiol (mIU/mL) 6.14 +2.42 518 + 1.27 5.24 +1.70 752 +4.75 5.00 £ 4.72 5.00 + 2.76 >0.999 >0.999 >0.999
SHBG (mIU/mL) 7577 +37.26 7476+3520 76.30+34.76 69.96 +31.39 70.21+33.73 72.76 + 32.93 >0.999 >0.999 >0.999

FSH: Follicle Stimulating Hormone; LH: Luteinizing Hormone; SHBG: Sex Hormone Binding Globulin

P1: Comparison of mean between the two groups at baseline
P2: Comparison of mean between the two groups at week 6
P3: Comparison of mean between the two groups at week 12

P-value < 0.05, determined as significant value

The average score of FSH, LH, Estradiol and SHBG indicators compared between Treatment group and Placebo group at the Baseline, 6 weeks and 12

weeks had p-value at >0.999 with no significant difference of the mean score at the level of statistical significance p-value <0.05.



Table 5: Menopausal symptoms parameters of subjects

Parameters Treatment Placebo P
Baseline 6 weeks 12 weeks  Baseline 6 weeks 12 weeks

Hot flushes and sweating <0.0001
Not severe 30 42 48 28 31 30
Severe 23* 10* 3% 24 21 22
Heart discomfort 0.9694
Not severe 48 48 47 47 47 48
Severe 5 4 4 5 5 4
Sleep problems <0.0005
Not severe 31 43 45 29 32 33
Severe 22 9* 6* 23 20 19
Joint or Muscular discomfort 0.8808
Not severe 29 33 34 32 32 33
Severe 24 19 17 20 20 19
Depressed mood 0.0004
Not severe 35 44 49 37 39 40
Severe 18 8 2% 15 13 12
Irritability 0.0003
Not severe 37 48 51 39 41 41
Severe 16 4% 0* 13 11 11
Anxiety 0.8368
Not severe 36 38 39 38 41 40
Severe 17 14 12 14 11 12
Physical and mental exhaustion 0.3139
Not severe 37 40 41 32 33 37
Severe 16 14 10 20 19 15
Sexual problems 0.7661
Not severe 46 50 50 47 48 48
Severe 7 2 1 5 4 4
Bladder problems 0.6264
Not severe 34 38 38 38 40 41
Severe 19 14 13 14 12 11
Dryness of vagina 0.0510
Not severe 38 47 47 40 42 41
Severe 15 5 4 12 10 11

P: Comparison of proportions between the two groups
P-value assigned to group, with < 0.05, determined as significant value

*values responsible for the significant changes

For relationship in severity of the menopausal symptoms parameters between treatment group and

placebo group the result showed difference in severity level of hot flushes and sweating, sleep problems, depressed
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mood and irritability symptoms at the level of statistical significance p-value <0.05. In treatment group after
receiving nutraceuticals supplements for 12 weeks, the result showed less severe symptoms than 6 weeks group.
The result of relationship in severity of heart discomfort, joint or muscular discomfort, anxiety, physical and mental
exhaustion, sexual problems, bladder problems and dryness of vagina symptoms found no difference at the level

of statistical significance p-value <0.05.

Discussion: These menopausal symptoms though the mechanism remains unclear. Estrogen and progesterone
are both involved in the regulation of two neurotransmitters: serotonin and gamma-aminobutyric acid (GABA).
Serotonin helps to regulate mood and behavior, while GABA tends to promote calmness and ease anxiety
(Premenstrual syndrome, 2015). Especially, the beta subtype of estrogen receptor seems to have a more profound
effect on the central nervous system (Dahlman-Wright et al., 2006 and Heldring et al., 2007). Previous research
suggests that women who suffer from menopausal symptoms may have abnormal serotonin neurotransmission,
leading to symptoms such as irritability and depressed mood (PMS and PMDD, 2015). Soy isoflavones is one of
phytoestrogens which has the greatest affinity to ERB as well as with steroid-like effects, in particular the
phytoestrogens which are structurally similar to estradiol. Isoflavones selectively modulate ERs as they retain a
strong binding affinity to ERB (Kuiper, 1997). Black cohosh contains potent phytochemicals that have mild effect
on estrogen receptor (Seidlova, 2003). It was able to improve peri-menopause symptom as effectively as Tibolone
and does not have an obvious estrogen-like effect (Chen et al., 2014). The mechanism by which black cohosh
relieves symptoms is unclear. The alleviation of menopausal symptoms by black cohosh suggests an estrogenic
mechanism, but menopausal symptoms can also be alleviated by selective serotonin reuptake inhibitors (SSRIs),
suggesting that black cohosh may work through a serotonergic mechanism. Many menopausal symptoms including
hot flushes, mood swings and anxiety, insomnia are mediated through the central nervous system (CNS) and may
be relieved through a variety of mechanisms. It is possible that black cohosh can act via multiple tissue-dependent
mechanisms, including estrogenic (or antiestrogenic), serotonergic, antioxidative, and inflammatory or anti-
inflammatory (Ruhlen et al., 2008). Evening primrose oil might slow blood clotting. The therapeutic activity of
evening primrose oil is attributed to the direct action of its essential fatty acids on immune cells as well as to an
indirect effect on the synthesis of eicosanoids. How evening primrose oil might treat premenstrual or menopausal
symptoms is not clear. Some studies have shown that women with premenstrual syndrome tend to have lower
than normal levels of GLA. Epidemiological studies have shown a connection between low dietary levels of GLA
and a number of illnesses. However, a precise mechanism of action for evening primrose oil is not known (Hardy,
2000). Combined nutraceuticals had no effect on hormone parameters which consistent with the Freeman’s studied
in 2014 that found no relation between menopausal symptoms and plasma estradiol (Freedman, 2014). Meanwhile,
the chemical structure of phytoestrogens are similar to estradiol that have mild effect on estrogen receptor
(Seidlova, 2003). Therefore, it may improve menopausal symptoms via mechanism without hormone levels

changes. Contrary to prior belief, hot flushes are not necessary relate to depression. Some investigatos have
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proposed the cascade theory, in which hot flushes can lead to sleep disturbance and daytime fatigue, poor quality
of life, and depressive symptoms.

The results of this combined nutraceuticals showed effect on the reduction of hs-CRP when taken
continuously for at least 12 weeks. The effectiveness in reduction of inflammation in the body may come from
phytonutrients that contain flavonoid, monoterpenoid in chasteberry, isoflavones from soy isoflavones which had
an antioxidant effects, thereby reducing antioxidant, NF-kB functions and also reduce hs-CRP level in the body
(Papada and Kaliora, 2019). Gamma-linoleic acid in evening primrose oil reduce inflammation by activate
peroxisome proliferator-activated receptor (PPARs) which reduce metabolism in cell and also reduce the
inflammatory response (Tyagi et al., 2011). Evening primrose oil is valued primarily for its GLA. GLA is converted
into a number of anti-inflammatory prostaglandins in the body. Saponins in soy bean, Triterpenoid glycosidase and
Actein in black cohosh has ability to reduce cholesterol and triglycerides in blood by alters the expression of
cholesterol biosynthetic genes, but does not inhibit HMIG-CoA reductase activity. (Vinarova et al., 2015 and Einbond
et al., 2018).

There were no negative side effects include nausea, vomiting, dizziness, or any symptoms in treatment
group. The results of the previous studies using soy isoflavone, black cohosh, chasteberry extract and evening
primrose oil separately found side effects. However, this study using combination of 4 types of nutraceuticals
showed no side effects because the doses using in this study were lower than the doses of separate nutraceuticals
in the previous studies. Using combination of different nutraceuticals which contains more than one type of
phytonutrient or phytoestrogen that had synergistic or antagonistic action between each other may decrease the

chances of side effects previously reported.

Conclusion and Suggestion

The results showed that severity of menopausal symptoms including hot flushes , sweating, sleep
problems, depressed mood and irritability in treatment group decrease continuously at 6 weeks and 12 weeks
interval. Meanwhile, the proportion of the change in severity of each menopausal symptoms in the placebo groups
were too small when compared with the treatment group. Hormone parameters showed no significant difference
in FSH, LH, estradiol and SHBG between the treatment group and the placebo group. This study didn’t find any
adverse effects during procedure. Additionally the treatment group had lower hs-CRP levels in the blood compared
with placebo after taking combined nutraceuticals continuously for 12 weeks. Also, in treatment group, LDL-C,
triglycerides and hs-CRP were significantly lower after taking combine supplements continuously at 6 weeks and
12 weeks. This benefit was suitable for those who need to control or reduce menopausal symptoms (hot flushes
and sweating, sleep problems, depressed mood and irritability) without side effects. Suggestion: From this study
the results showed interesting clues for in-depth research in the effectiveness of receiving nutraceuticals on the
health effects of non-hormone treatment in menopausal as follow. Adjust duration of the treatment program to see

earlier efforts as soon as 4 weeks when compared to placebo in reducing menopausal symptoms. Long term effect
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of using combined nutraceuticals often taking more than 12 weeks for sustainable results and adverse effect.

Study the reduction of hs-CRP effect in high level of hs-CRP subjects.
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Abstract

Skin aging is one of the most concerned issues that occur during post-menopausal period, mainly due to
estrogen deficiency and reactive oxygen species. Despite the promising effects of hormonal replacement therapy
on improving skin quality, a handful amount of post-menopausal women are still concerned about the long-term
adverse outcomes those could occur following the treatment. Therefore, nutraceuticals that contain estrogenic and
anti-oxidative effects have gained a lot of attention as a possible alternative therapy for reversing skin aging. The
objective of this study was to evaluate the efficacy and the safety of combined nutraceuticals in improving skin
health, anti-oxidant level, and oxidative stress status in post-menopausal women.

The study design was randomized, double-blinded, placebo-controlled trial. 110 post-menopausal women
aged 45-60 years old were enrolled and randomly assigned into treatment group and placebo group, equally.
Combined nutraceuticals containing 100 mg of soy isoflavones, 80 mg of black cohosh, 40 mg of chasteberry, and
500 mg of evening primrose oil, were administered 1 capsule per day for 12 weeks in the treatment group, while
another group received a placebo. Skin elasticity, hydration, transepidermal water loss (TEWL), skin gloss, melanin
index, smoothness, roughness, scaliness, and wrinkles were evaluated at baseline, week 6, and week 12 of the
study. Reduced glutathione (GSH) and malondialdehyde (MDA) level were measured at baseline and week 12 to
evaluate the improvement in anti-oxidant and oxidative stress status.

The results of this study showed that at week 6, the skin roughness was the only parameter that
significantly improved in the treatment group. At the end of the study, however, there were significant differences
between the treatment group and the control group, and also a significant intragroup improvement in the treatment
group, regarding effects on skin elasticity, skin roughness, skin smoothness, skin scaliness, and wrinkles.
Meanwhile, no significant improvement in skin hydration, TEWL, melanin index, and skin gloss was observed in
both groups. For the evaluation of anti-oxidant and oxidative stress status, both GSH and MDA levels were found
to be significantly improved in the treatment group at the end of the study. In conclusion, our study suggests that
the intake of these combined nutraceuticals containing soy isoflavones, black cohosh, chasteberry, and evening
primrose oil can lead to not only the improvement in several aspects of skin health, but also the improvement in

anti-oxidant level, as well as oxidative stress status in post-menopausal women.
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Introduction

Menopause is defined as a period of 1 year without menstruation as a result of the progressive failure of
the ovaries to produce estrogens. Most women experience near-complete loss of production of estrogens by their
mid-50s (Goodman et al., 2011). Skin is one of the organs those are greatly affected by aging process and
menopause. The changes in dermal cellular metabolism which leads to skin aging is thought to be influenced
by the reduction of estrogens during menopause. Evidences suggest that these changes may be reversed with
the administration of topical or systemic estrogen (Raine-Fenning & Brincat, 2003). Apart from the decreased
level of estrogens, oxidative stress from UV exposure also play a significant role in skin aging process.

Hormone replacement therapy (HRT) is the current gold standard for the treatment of menopause
symptoms and for delaying skin aging process. However, many women are concerned about the long-term
complications from HRT. Nutraceuticals containing phytoestrogen effects are promising alternative therapy which
have been used for the treatment of menopause symptoms and skin aging for many years.

Phytoestrogens are heterocyclic phenolic compounds produced naturally in plants. They exert estrogenic
actions due to their structural similarities to estrogens. (Mostrom & Evans, 2018). Isoflavones are soy
phytoestrogens that contain beneficial effects on the skin and have been widely used as ingredients in cosmetic
products (Izumi et al, 2007).

Evening primrose oil (EPO) is a rich source of essential fatty acids, including gamma linolenic acid and
linoleic acid. It has been reported to restore a defective epidermal barrier and normalize excessive transepidermal
water loss (TEWL) (Muggli, 2005).

Black cohosh is a medicinal root containing potent phytochemicals that has been widely used to treat
hormone-related symptoms. It also possibly contains antioxidant activities (Poinier et al, 2018).

Chasteberry contains many phytochemicals which are found to be effective in treating irregular cycles
and relieving PMS symptoms. More studies are required to determine the effects of black cohosh and chasteberry
on skin health. However, the antioxidant properties of both nutraceuticals may play a role in improving the skin in
post-menopausal women.

The clinical studies of these combined nutraceuticals in menopausal women have not yet been conducted.
Therefore, in this study, we aimed to evaluate the effects of the combination of these compounds which may have

a potential in improving skin health and anti-oxidant status in post-menopausal women.

Objectives
1. To study the effects of the combined nutraceuticals (the combination of soy isoflavone, evening
primrose oil, black cohosh and chasteberry) on skin parameters including wrinkles, skin smoothness,
skin roughness, skin elasticity, skin hydration, transepidermal water loss (TEWL), melanin index and

skin gloss in post-menopausal women.
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2. To study the effects of the combined nutraceuticals on anti-oxidants and oxidative stress level, which
may also affect the skin health in post-menopausal women. The biomarkers used to evaluate were

malondialdehyde (MDA) and reduced glutathione (GSH).

Related Concept, Theories and Literature Review

Following menopause, skin becomes thinner with decreased collagen content, decreased elasticity,
increased wrinkling, and increased dryness. Most of these effects can be modulated by estrogen replacement
which increases epidermal hydration, skin elasticity and skin thickness as well as reducing skin wrinkles and
augmenting the content and quality of collagen and the level of vascularization (Inoue et al., 2011). Another
characteristics associated with skin aging is an increase in oxidative stress caused by both UV exposure and
inflammation. This leads to an increase damage of DNA, lipids and proteins and lead to premature aging (Masaki,
2010). The presence of antioxidant enzymes such as superoxide dismutase (SOD), reduced glutathione (GSH)
and catalase (CAT) preserve normal levels of ROS homeostasis and reduce the level of cellular stress.

Previous study has revealed that estrogens can protect against oxidative stress induced in fibroblasts
(Richardson et al., 2011). Therefore, one of the mechanisms of estrogens involved in delaying the process of skin
aging may be due to its antioxidant property.

Hormone replacement therapy (HRT) is the current gold standard for the treatment of menopause
symptoms and for delaying skin aging process. However, estrogen therapy may not always be practicable due
to its side effects and contraindications. Therefore, many studies have evaluated the possibility of using
phytoestrogens as an alternative to hormonal therapy in post-menopause period.

Soy isoflavone is a type of flavonoids contained in legumes, with the richest source in soybeans (glycine
max). It is structurally similar to estradiol and binds to estrogen receptor (Munro et al., 2003). Apart from their
estrogenic effects, Isoflavones also have possible antioxidant activities. A research on the antioxidant effects of
soy isoflavones suggests that isoflavones have free radical scavenging ability, ability to reduce LDL and DNA
susceptibility to oxidative stress and ability to increase the activity of antioxidant enzymes (Yoon & Park, 2014).

In a randomized, double-blind, placebo-controlled trial, 26 women in their late 30s were randomly assigned
to receive either an oral intake of 40 mg soy isoflavone per day or placebo for 12 weeks. It was reported that the
isoflavones improved fine wrinkles and malar skin elasticity at the end of the study period (Izumi et al., 2007).

Another study was performed in 30 post-menopausal women to evaluate before and immediately after
the end of treatment with 100 mg/day of an isoflavones-rich, concentrated soy extract for six months. A skin punch
was done in the gluteal region for sample collection before and immediately after the treatment program. A 9.46%
increase in the epidermal thickness was observed in 23 patients after isoflavone treatment. The amount of collagen
fibers in the dermis was increased in 25 women (86.2%). In 22 women (75.8%), the increase in the number of
elastic fibers was observed. The number of dermal blood vessels was also significantly increased in 21 women
(Accorsi-Neto et al., 2009).

Evening primrose oil (EPO) is a natural source of LA and GLA. The anti-inflammatory properties of
gamma-linolenic acid are useful in supporting menopause and PMS, to help alleviate symptoms associated with

vasomotor function and neurological stress responses. Evening primrose oil has been reported to restore a
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defective epidermal skin barrier, to normalize transepidermal water loss (TEWL) and to improve the skin
smoothness both after topical application to healthy adults (Nissen et al., 1995). and after systemic administration
to eczematous adults (Nissen et al., 1988). The skin-improving effects have been ascribed to the effects of GLA.
Several studies strongly suggest that skin may have an inherent requirement for GLA for optimal structure and
function (Muggli, 2005).

A randomized, double-blind, placebo-controlled study in healthy adults evaluated the effect of Evening
primrose oil on skin parameters. EPO 3g/day was administered orally for 12 weeks. After the treatment, skin
moisture, TEWL, elasticity, firmness, fatigue resistance and roughness were significantly improved in the EPO
group comparing to the placebo group. (Muggli, 2005).

Black Cohosh (Actaea racemosa L., formerly Cimicifuga racemosa) is a perennial woodland herb native
to North America. lts rhizomes contain several different active compounds such as triterpene glycosides and
polyphenols (Betz et al., 2010). Black cohosh extract (BCE) has long been used to alleviate menopausal symptoms.
Although the mechanism by which BCE relieves symptoms remain unclear, several hypotheses have been
proposed: it acts as a selective estrogen receptor modulator, acts on serotonergic pathways, acts as an antioxidant,
or acts through inflammatory pathways (Ruhlen, 2008).

To date, the effects of black cohosh on skin health in post-menopausal women have not yet been
identified. However, according to their possible mild estrogenic activity and antioxidant properties, we assume that
black cohosh may also exert beneficial effects on skin health.

Chasteberry (Vitex agnus-castus) is a well-known herb that grows in middle-Asia and Mediterranean
countries. It has been used as a reproductive system toner and used to regulate menopause, sexual ability and
menstruation. Its precise mechanism of action have not been established yet. Only few clinical studies have
investigated the use of chasteberry for the skin health improvement. Therefore, more studies are required to

indicate whether it has beneficial effects on the skin or not.

Methods

This clinical study was approved by the College of Integrative Medicine’s Ethical Review Committee for
Human Research (Approval number; 006/62EX) and was conducted in accordance with the Declaration of Helsinki
on human subjects. Also, the clinical trial registration was approved by Thai Clinical Trials Registry
(TCTR20190417001)/ the WHO International Clinical Trials Registry Platform (WHO-ICTRP) dataset.

Post-menopausal women aged 45-60 years old were recruited at the Department of Nutrition, Faculty of
Public Health, Mahidol University, Thailand. Women who had stopped menstruation for least 12 consecutive
months, and with facial skin showing type lI-lll fine lines and wrinkles assessed by Glogau wrinkle classification
were included in the trial. Women were excluded if they had botulinum toxin or fillers injected into the facial area
in less than 6 months; if they had undergone other procedures that can alter skin wrinkling and skin aging up to 1
month prior to treatment; if they had kidney or liver disease; a history of food allergy; were smokers, pregnant or
nursing, or if they used any herbs, supplements, or other therapy that contains estrogenic or anti-oxidative effects.

This study was a randomized, double-blinded, placebo-controlled trial (Figure 1). A total of 110 post-

menopausal women were randomly allocated to treatment or control group. The treatment group (n = 55) was
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supplemented with nutraceuticals, composition as shown in Table 1. The control group (n = 55) was provided with
a soybean oil capsule as placebo. Placebo capsules were manufactured to match the nutraceutical capsules in
size, excipients, color and appearance. Both groups were asked to consume one capsule of either nutraceuticals
or placebo after breakfast daily for 12 weeks, during which time the subjects were asked to maintain their habitual
diet and lifestyle. General physical examinations were conducted by a medical doctor and research assistant.
Dietary assessment was collected by a food intake record and calculated by using the INMUCAL-nutrient computer
program (Institute of Nutrition, Mahidol University, Nakhonpathom, Thailand). Skin parameters were assessed at
baseline, week 6 and week 12 of the study. Secondary biochemical outcomes were evaluated at baseline and
upon completion; compliance was also assessed at the final visit.

Skin parameters were evaluated on the skin at 1.5 cm lateral to both eye corners by following equipments:
Cutometer® dual MPA 580 (Courage + Khazaka Electronic GmbH, Germany) was used to assess skin elasticity
using R2 parameter (Cutometer®), skin pigment using melanin index (Mexameter MX18®), skin radiance using
gloss DSC value parameter (Glossymeter GL200®), skin hydration or moisture (Corneometor CM825®) and
transepidermal water loss; TEWL, (Tewameter TM300®), Visioscan® VC98 USB (Courage + Khazaka Electronic
GmbH, Germany) was used to evaluate skin microtopography using the SELS (Surface evaluation of the living
skin) parameters - smoothness (SEsm), roughness (SEr), scaliness (SEsc) and wrinkles (SEw)

In addition, the subjects were assessed for adverse effects by the physicians and were asked to do
satisfaction self-evaluation questionnaire.

Blood samples were collected by a registered nurse after an overnight fast at baseline, week 6 and week
12 for biochemical assessments. GSH was measured by the reduction of 5,50-dithiobis-(2-nitrobenzoic acid)
method. MDA was measured by the thiobarbituric acid reactive substances (TBARS) assay. Kidney function was
assessed by blood urea nitrogen (BUN) and creatinine (Cr). Liver function was assessed by aspartate
aminotransferase (AST) and alanine aminotransferase (ALT). All biochemical analyses were carried out at N Health
Asia Lab, Bangkok, Thailand, which is a medical laboratory with ISO15189:2007 certification.

Data were obtained at baseline, 6 and 12 weeks, for treatment and placebo groups. Endpoint measures
of dermatological parameters and dietary intakes were assessed for normality using the Shapiro-Wilk test. The
ROUT test was used to identify outliers, which were omitted at Q=0.1%. For comparison of normally distributed
groups, repeated measures ANOVA with Bonferroni correction was performed. The Kruskal-Wallis rank sum test
was performed for multiple comparisons of non-normally distributed data between and within groups. Friedman’s
test was performed for comparison of matched data within groups without missing datapoints. The chi-squared
test was used to compare reported proportions of subject satisfaction scores. All statistical analyses were

performed using Graphpad Prism version 8.3.0 and considered biologically significant for p-values < 0.05.

Results

General characteristics of the subjects are as shown in Table 2. No significant differences were found in
age, weight, BMI, body fat, blood pressure, kidney and liver function markers between the treatment and placebo
groups before or after the intervention. There were also no significant differences in mean daily energy and nutrient

intakes between the two groups before or after the intervention (Table 3).
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None of the subjects reported any adverse effects resulting from the intake of either the nutraceuticals or
placebo capsules throughout the whole study. Five subjects in the treatment group and four subjects in the control
group dropped out due to inconvenience and loss of follow up, thus, a total of 101 subjects completed the trial
(Figure 1). The capsules were recalled and counted at the end of the study. Compliance was almost complete,
with rates of 98% and 96% in the treatment and placebo group, respectively.

Table 5 shows the skin parameters at baseline, week 6 and week 12. The parameters of skin at baseline
did not differ significantly between the treatment and control groups. At week 6, the treatment group had a
significant improvement on skin roughness (p=0.018) compared with the placebo group. After 12 weeks of
intervention, nutraceuticals supplementation resulted in significant improvements in skin elasticity (p<0.0001), skin
roughness (p=0.0001), skin smoothness (p<0.0001), skin scaliness (p=0.0052), and wrinkles (p=0.0098) compared
with the placebo group. However, there were no statistically significant differences in melanin index, skin gloss,
hydration, and TEWL between the two groups.

Biomarkers of antioxidant status at baseline, and week 12 are illustrated in Table 4. No significant
difference was found in the parameters of antioxidant status at baseline between the two groups. At week 12, the
treatment group demonstrated a significant increase of GSH (p=0.0242) and a corresponding decrease in MDA
(p<0.0001) compared with the control group.

Subjects in the treatment group were significantly satisfied with almost all aspects of their perceived
improvement in skin health at week 6 and even more satisfied at week 12 (smoothness; p <0.0001, moisture;
p=0.0012, elasticity; p<0.0001, and wrinkles; p<0.0001). The level of satisfaction with dark spot appearance was

comparable between treatment and test subjects (Table 6).

Discussion

In post-menopausal period, a remarkable change in the skin health can be observed in most women as
a result of estrogen deficiency and an increase in oxidative stress level. While the current gold standard for
delaying skin aging from menopause is the hormone replacement therapy, most people are concerned about the
possible adverse outcomes which may occur following the HRT treatment. Therefore, this trial was conducted to
study the effects of the combined nutraceuticals containing soy isoflavones, evening primrose oil, black cohosh,
and chasteberry, on skin health in post-menopausal women as an alternative treatment.

Soy isoflavones are known to exhibit estrogenic activities and have structural similarities to natural
estrogens. Certain authors have reported that an oral intake of 40 mg soy isoflavone aglycones per day for 12
weeks significantly improves fine wrinkles and malar skin elasticity (Izumi et al., 2007). Besides the effects on the
skin, an increase in the activity of antioxidant enzyme was also observed in a study of Cai and Wei after taking
30 mg of soy isoflavones for 30 days (Cai & Wei, 1996).

Evening primrose oil contains a large amount of LA and GLA, lipids those are known to play a crucial
role in maintaining normal skin physiology. Lack of LA and GLA in the skin leads to scaling and weakening of skin,
accompanied by an increase in water loss across the epidermis causing dryness of the skin. An oral administration

of EPO has been reported to restore a defective epidermal skin barrier and improve the skin smoothness (Nissen
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et al., 1988). Skin moisture, TEWL, skin elasticity, and skin roughness were also significantly improved following
an oral administration of evening primrose oil 3 g per day for 12 weeks in previous study (Muggli, 2005).

Black cohosh extract (BCE) has long been used to alleviate menopausal symptoms. The study of BCE is
limited due to the lack of standardization of the extract to one or more active compositions (Ruhlen et al., 2008).
However, according to their possible antioxidant properties, it may also exert beneficial effects on skin health.

Another component of the nutraceuticals is chasteberry. While the study of its effects on the skin is very
limited, it has been suggested that chasteberry crude extract exhibits a selective anti-inflammatory effect and may
have a crucial role in improving oxidative stress as it increase GSH concentration and induce glutathione reductase,
glutathione-S-transferase, glutathione peroxidase, and catalase activities (lbrahim et al., 2017).

In this trial, the results demonstrated that the combined nutraceuticals were effective in improving skin
elasticity, skin smoothness, skin scaliness and skin roughness compared with placebo. Presumably, the increased
skin elasticity was mediated by the activation of the estrogen receptor by soy isoflavones which resulted in an
increase in the amount of collagen and elastic fibers. The improvements in the skin smoothness, skin roughness
and the skin scaliness were in line with previous reports suggested that an intake of evening primrose oil helps
restoring epidermal barrier structure and function, thus smoothing the surface of the skin and consequently
reducing the scaling of epidermis (Muggli, 2005).

Meanwhile, no significant effect of the nutraceuticals was observed on the skin melanin index, skin gloss,
skin hydration and TEWL. In previous study, the skin hydration and TEWL significantly improved after
administration of evening primrose oil 3 g per day for 12 weeks (Muggli, 2005). This indicated that the concentration
of evening primrose oil used in this present study, which is 500 mg/day, might not be enough to significantly
regenerate the whole epidermal barrier function.

With regard to the skin melanin index, evidences related to the effects of isoflavones on melanin pigment
are limited and reported controversial findings. It could be suggested that none of the composition of the
nutraceuticals had any significant effects on the melanin pigment under the condition in this present study.

In addition, a significant improvement was also observed in GSH and MDA level in the treatment group.
This indicated that the nutraceuticals may contain anti-oxidative effects. Accordingly, a previous study also revealed
that chasteberry extract increased reduced glutathione (GSH) concentration and induce glutathione reductase,
glutathione-S-transferase, glutathione peroxidase, and catalase activities in animal model (Ibrahim et al., 2017).
Moreover, in mice fed a basal diet supplemented with either nothing or 1.08 g of isoflavone-rich soy isolate, the
level of MDA was measured from the sacrificed liver after 60 days of the study and it was found to be significantly
lower in the intervention group compared with the control group (Ibrahim et al., 2008).

The total energy and nutrients intake between the treatment group and the control group also did not
differ significantly; thus the confounding from nutrients intake was unlikely to occur.

Finally, our data allows us to conclude that the intake of these combined nutraceuticals for 12 weeks can
provide benefits to not only the skin health, but also the oxidative stress status in post-menopausal women.
Additionally, the possibility that an anti-oxidative effect of the nutraceuticals may contribute to the improvement in
the skin cannot be ruled out. This nutraceuticals therapy is worthy of further investigations and has a potential to

be an alternative treatment for improving skin health in post-menopausal women.



304

Conclusions

This study shows that supplementation with combined nutraceuticals containing soy isoflavones, black
cohosh, chasteberry, and evening primrose oil in post-menopausal women for 12 weeks improves facial skin
health; including elasticity, roughness, smoothness, scaliness, and wrinkle density. This corresponds with increased
GSH and lowered MDA levels. Therefore, these findings suggest a potential of the nutraceuticals to be used as

an alternative treatment in post-menopausal women with age-related loss of skin structure and integrity.

Suggestions

In this study, the combined nutraceuticals effectively improved skin conditions and oxidative stress status
in post-menopausal women. The next issue would be to demonstrate the precise mechanisms of action and to
evaluate the long-term effects of the treatment. This alternative therapy should be investigated further and should

be compared to results obtained from a standard estrogen replacement therapy in post-menopausal women.

Table 1 Combined nutraceuticals product (Belle Dame; Max Biocare, Australia)

Composition (per tablet) Content
SoyLife® isoflavones (mainly as daidzin/ein, genistin/ein, glycitin/ein) 100 mg
from Glycine max (Soya Bean) seed germ ext. dry conc. std. equiv. to fresh 7.5g
Actaea racemosa (Black Cohosh) root & rhizome ext. dry conc. 80mg
equiv. Triterpene glycosides calc. 27-desoxyactein 2mg
equiv. dry 520 mg
Vitex agnus-castus (Chasteberry) fruit ext. dry conc. 40 mg
equiv. dry 400 mg
Evening Primrose Oil 500 mg

Containing: gamma-Linolenic acid 50mg & Linoleic acid 325 mg

Table 2 General Characteristics and Blood Chemistry of Subjects

Characteristics and Blood Treatment Placebo P1 P2
Chemistry Baseline Week 12 Baseline Week 12

Age (year) 53.3 (47-57) - 52.6 (45-58) - 0.055 -
Weight (kg) 59.79 + 10.18 59.20 + 10.17 62.13 £ 11.19 60.45 £ 13.67 >0.999 >0.999
BMI (kg/m2) 23.94 + 4.03 23.08 + 5.14 24.72 + 4.28 2447 +4.33 >0.999 >0.999
Body fat (%) 3442 +6.27 33.86 + 6.52 36.21 + 6.49 36.00 + 6.71 >0.999 >0.999
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Blood pressure (mmHg)

- Systolic

- Diastolic

Pulse rate (bpm)

BUN (mg/dL)

Cr (mg/dL)
AST (U/L)
ALT (U/L)

123.1 £ 19.32
78.92 £ 11.27

72.60 £ 9.52
12.58 + 2.41
0.71 £ 0.16

21.89 +£4.80
20.59 + 8.61

120.8 + 16.30
77.08 £ 12.15

72.58 £ 9.47
12.94 + 2.46
0.66 = 0.17

21.76 £ 4.55
21.80 £ 7.64

126.5 + 13.82
82.36 + 9.209

73.96 + 11.00
12.58 + 1.73
0.72 £ 0.22

23.29 £+ 5.44
18.33 £ 5.37

124.7 + 15.54
78.62 £ 10.55

75.94 £10.75
13.73 + 2.59
0.67 + 0.17

23.55 £ 6.37
21.92 £ 9.59

>0.999
0.662

>0.999
>0.999
>0.999

>0.999
>0.999

>0.999
>0.999

>0.999
>0.999
>0.999

>0.999
>0.999

Values are means + SD. Means in a row with superscript letters without a common letter differ within group; Significant differences
at p < 0.05. P1 = Comparison of mean between the two groups at baseline; P2 = Comparison of mean between the two groups at
week 12; Significant differences at p < 0.05. BMI, body mass index; BUN, blood urea nitrogen; Cr, creatinine; AST, aspartate

aminotransferase; ALT, alanine aminotransferase.

Table 3 Total Energy and Nutrients Intake of the Subjects

Dietary Assessment Treatment Placebo P1 P2
Baseline Week 12 Baseline Week 12
Energy (kcal/d) 1583 + 448.10 1569 + 477.40 1508 + 455.90 1536 + 409.10 >0.999 >0.999
Carbohydrate (% of energy) 57.17 £ 9.89 53.89 + 8.14 57.90 + 10.36 55.94 + 12.47 >0.999 0.452
Protein (% of energy) 15.09 + 4.31 17.79 + 6.63 15.10 + 4.76 15.67 + 4.00 >0.999 >0.999
Fat (% of energy) 27.74 + 8.56 28.32 +7.27 27.39 + 8.83 28.39 +10.31 >0.999 >0.999
Cholesterol (mg/d) 295.30 + 95.92 289.70 + 83.81 292.4 + 90.29 282.5 + 62.09 >0.999 >0.999
Fiber (g/d) 11.21 £ 4.87 11.56 £ 5.85 12.26 = 7.03 12.29 £ 6.26 >0.999 >0.999
Values are means = SD. P1 = Comparison of mean between the two groups at baseline; P2 = Comparison of mean between the two
groups at 12 wk; Significant differences at p< 0.05.
Table 4 Anti-oxidant and Oxidative Stress Profile
Anti-oxidant and Treatment Placebo P1 P2*
oxidative stress profile Baseline Week 12 Baseline Week 12
GSH (pmolfl) 481.50 + 127.40  528.80 + 117.80* 460.70 + 123.20 458.00 + 123.10 >0.999 0.0242
MDA (umol/l) 4.31+0.88 3.50 + 0.93* 4.45 +0.87 4.75 £ 0.88 >0.999 <0.0001
Values are means + SD. GSH = reduced glutathione; MDA = Malondialdehyde; P1 = Comparison of mean between the two groups
at baseline; P2 = Comparison of mean between the two groups at week 12; Significant differences at p< 0.05.
Table 5 Skin parameters assessment
Skin Parameters Treatment Placebo P1 P2 P3*
Baseline Week 6 Week 12 Baseline Week 6 Week 12
R2 ratio 0.57 + 0.10 0.66 + 0.09 0.72 £+0.10*  0.61 + 0.09 0.61 +0.12 0.61 + 0.09 0.5770 0.2592  <0.0001

(Cutometer®)



Melanin index
(Mexameter
MX18°%)

Gloss DSC Value
(Glossymeter
GL200°%)

Skin hydration
(Corneometer
CM825°%)

TEWL (g/h/ m’)
(Tewameter
TM300%)

SELS parameter

SEsm

SEr
SEsc
SEw

237.10 =
62.60

529 +1.23

72.35 +£7.06

11.70 + 3.66

212.70 =
43.23

2.62 £ 1.01
0.62 + 0.19
76.21
17.19

236.30 =
62.99

5.43 +1.59

76.02 + 8.38

8.87 +3.24

183.40
33.27

3.09 £ 1.01
0.60 = 0.11
70.12
13.90

233.10 =
57.13

528 +1.19

73.21 £7.64

10.52 £ 1.73

170.70
30.70*

3.48 £ 1.10*
0.57 £ 0.11*
65.12
10.59*

231.50 +
57.66

549 +1.77

73.62 £ 8.85

12.45 + 3.50

202.20 =
42.02

271 +£0.77
0.63 £ 0.10
72.35
15.42

232.00 +
56.02

549 + 1.57

78.92 £ 7.15

9.74 + 3.32

199.60 +
36.99

2.49 + 0.56
0.64 + 0.09
72.78
14.36

230.00 +
58.74

541 +£1.73

T77.77 £ 8.42

10.86 + 2.02

206.10 +
42.73

2.53 £ 0.69
0.65 +£0.10
74.48 *
14.50

>0.999

>0.999

>0.999

>0.999

>0.999

0.206
>0.999
>0.999

>0.999

>0.999

>0.999

>0.999

0.3386

0.018
>0.999
>0.999
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>0.999

>0.999

0.0412

>0.999

<0.0001

0.0001
0.0052
0.0098

Values are means + SD. R2 ratio = skin elasticity; TEWL = transepidermal water loss (g/h/m2); SEsm = skin smoothness; SEr =

skin roughness; SEsc = skin scaliness; Sew = wrinkles; P1 = Comparison of mean between the two groups at baseline; P2 =

Comparison of mean between the two groups at week 6; P3 = Comparison of mean between the two groups at week 12. P-value

< 0.05, determined as significant value

Table 6 Satisfaction assessment: perceived improvement in skin health

Number of subjects satisfied (percentage)

Topic Treatment Placebo P*
Week 6 Week 12 Week 6 Week 12
Smoothness 34 (65.4%) 42* (80.8%) 12 (23%) 15 (28.8%) <0.0001
Moisture 28 (53.8%) 34* (65.4%) 16 (30.8%) 19 (36.5%) 0.0012
Elasticity 41 (78.8%) 46* (88.5%) 10 (19.2%) 8 (15.4%) <0.0001
Dark spots 11 (21.1%) 15 (28.8%) 8 (15.4%) 10 (19.2%) 0.3920
Wrinkles 32 (61.5%) 40 (76.9%) 17 (32.7%) 21 (40.4%) <0.0001

Values are numbers (%). P = Comparison of the value between the two groups at week 12; Significant differences at p< 0.05.
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12)

Excluded (n = 90)

- Did not meet inclusion
criteria (n = 78)

- Declined to participate (n =

Enrollment (n = 110)

Randomized

A 4

Took 1 capsule of combined nutraceuticals or placebo after breakfast, daily

Allocated to treatment group (n = 55) Week 0 Allocated to placebo group (n = 55)
assessment
ays
Dropout due to General physical characteristics, biochemical profile, safety parameters, Dropout due to
inconvenience and dietary, skin parameters, antioxidant and oxidative profile were assessed —»| inconvenience and
loss of follow up loss of follow up

Treatment group (n = 54)

v

Week 6
assessment

Placebo group (n = 52)

4

Dropout due to
inconvenience and  jg—
loss of follow up

General physical characteristics, biochemical profile, skin parameters, and

satisfaction in skin health were assessed

Dropout due to
—»| inconvenience and
loss of follow up

Completed study (n = 50)

Week 12
assessment

o

v

Completed study (n =51)

General physical characteristics, biochemical profile, safety parameters, dietary, skin
parameters, antioxidant and oxidative profile, and satisfaction in skin health were assessed

}

Analysis and compliance assessment

Figure 1 Study design and flow diagram
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Abstract
The objectives of this research were to study on effectiveness of Pycnogen®
on lowering fasting plasma glucose (FPG), waist circumference, bodyweight, Body
Mass Index (BMI) and Hemoglobin A1C (HbA1C) in prediabetes patients. The study was
double-blind randomized placebo-controlled experimental trial. The thirty-two
volunteers between aged 35 to 60 years old were randomized into two groups. The
test group of sixteen volunteers received 50 mg of Pycnogen® orally 2 capsules per
day for a period of 12 weeks compared with control group of sixteen volunteers
received placebo. The parameters such as FPG, waist circumference, bodyweight, BMI
and HbA1C were measured before and after the experiment. Both of two groups were
not need to control diet and exercise. After 12 weeks; FPG, waist circumference,
bodyweight and BMI in the test group were decreased with statistical significance at
95% confidence level while HbA1C in the test group was tended to decrease more
than the control group but not statistically significant. In conclusion, orally Pycnogen®
50 mg, 2 capsules per day for 12 weeks improved FPG, waist circumference,
bodyweight and BMI but the regiment was not effective on the reduction of HbA1C. In

addition, side effects were not found.

Keywords: Pycnogen®, Fasting Plasma Glucose (FPG), Prediabetes, HbA1C
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9 1w s Anusulaings A192 Chronic venous insufficiency 1Uusiu (Rohdewald

et al., 2002)

UIZAIAVBINIGIVY

1. LeAnwUszansnavesansannainildonaunislyiniuaa (Pycnogen®) manisan

1%
[y o

SLAUUINALULADANAIDNDINIT YUIALAUTOUINDY UNINUNAL AYLNIANTE SLAU

(%
o

walufenazan YaenguetaalnsninnenouuInIu
2. Wsfnwinatiumesnenanndulaainnissulseniuasannanlasnauuns bng

W5aeia (Pycnogen®)

NSBUKUIANTIUNISIRY

1. 32Ul RaANRRIaN

FIENANLLUFananNS I HTLAw <
2IMIT 8 T2 LN9

(Pycnogen®) 1119 100 AasnIusain 5
YWALFUIOUILDD

RN

ATHNIANY

o M 0N

Teaunanaluifoarzaw

AMNN 1 NIDULIAANNTIVY
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295UNTSUNNYIVD

1. UszSaanudunnuaznalnnisesngunivesansannainiudanauusingdus s
(Pycnogen®) fifinasanisanszautinanaluiden

118 Charles Haimoff ﬁﬁaéﬁgw%@’m Horphag Research laaunuansainluudonau

vosfuaunslndnSura uazldvihnissadeuazanduavianielddonisnisinin Pycnogenol®

Tt 7.7.1967 ansadnanidenaunnsindisaea (Pycnogen®) gnisdmiigluglsy uay

a

Tud A.A.1987 U3EW Horphag Research lasuansUnsanspiuniusnuazgniuidiving
luansgosniuasUszwmenne o lukauewe

arsannniUaenauns inddsuaa (Pycnogen®) afaniainildenanvotfuaunis

(%
v 2

l‘mmiama Pinus pinaster ssp.atlantica Imamiaﬂmwlm wildnwaziJunsduinig wite
a ° 4 (Y] A al 6 v ® ) a =
asion azaneinld ansafnandenaunsingd S (Pycnogen®) LUUa1SWONWLAL @
Jnaglungdy Flavonoids lngansusznaunan e Procyanidin compounds MMUNATgIY 92
el 65-75%
Tnenalananvesansannanniudenausisintdidsang (Pycnogen®) Ninaneanisan
syavimaludontuninansannanudenaunsininiuaa (Pycnogen®) agidnluiuiv
oulwal Alpha Glucosidase 1 brush border vpsanldian danavilinisiasuaisiulewmsn

< H o ¥ o H a = Y 1 A a A
wladwihaanglaaanas vinlidwiudmnanglaaiavgadudnglunseuaifendusuin

(%
LY o v

anad dwavilisgauviinnalulfenanasnie (Schafer et al,, 2007) 4 ATe@nunieseu

Y

awansatunssudenisviauveseulasl Alpha slucosidase Tnefinsimsiedsyning
asannainiudenaunnsindndauag (Pycnogen®) a@nsana catechin Wage acarbose Wa

U5 ansadnainifenausnilndunsaeaa (Pycnogen®) IA1uaunsalunsduasdues

ioulys] Alpha glucosidaseldgaiign 1131 acarbose fiv 200 Win lagavaNa1sannain

q

Wasnauusindudaea (Pycnogen®) dauaiuisalunisdunazduds oulesd Alpha

slucosidaselageiign Llosa1ninludiansadnandenauunsinidusaaa (Pycnogen®)

q

Usenaulumeluanaves Polyphenolic monomer dimer wag Oligomer 31UUNINLALIL
filuanaves Procyanidin oligomers Wudafiudusefian Nauisaduiuieulesd Alpha

slucosidase ¢ usnanddsnuinasainanuaenauunslninsaaea (Pycnogen®) fdnnaln

Y

ﬁsn"mﬂwﬂmvmmmaimaa@ Taglud a.6. 2010 TeAdeyinnisAnwUsEanSuavesansana

Y
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MnnFonausn3lminiuaa (Pycnogen®) sionisuudsnglas Inednwiluwadluiu (373-L1
adipocytes) mamwmaaqLLé”JﬁwmmwaaU@ glucose uptake 71835 Non-radioisotope
enzymatic assay WLa¥ non-semi-quantitative reverse transcription-polymerase chain
reaction (RT-PCR) nan 1s@inwn3demudn Procyanidins Milluansuszneundnvesansainann
Wasnauun3lniiduea (Pycnogen®) tu Suadedia slucose uptake uazgaotiny3anm
TUsiu Pl3-kinase Akt waz GLUTA Snsiaiiletansafnaimuaenauunsinidaiea
(Pycnogen®) uva@uiuaI1s wartmannin %qmiﬁdqwéé’ug’q glucose uptake wazduds
1159197189 Pi3-kinase Tngainnsnaaeunui aisafnaindenauundindnsueaa
(Pycnogen®) teitunlsi PI3-kinase ndusmvinnuldifuund anuanideluadsinoazasy
1§31 ansafnaniudenaunnilniinama (Pycnogen®) 9199zd18nsEdunisgadunglaa
(slucose uptake) HIUAMLEUNIIVBY tyrosine kinase waz Akt Faudunalnidieafuiunis

aaﬂqwémm@wg%u (Lee et al., 2010)

awv oad v

2) UIYINYIVDY
31NN15 AUAUTIBUNITIFE wudrlul a.a. 2004 1adiEvinns3TeAnuUseAnSuavesans

afinandenauunsndalsues (Pycnogen®) senisanseauiinia luddieiuivinueiiag 2

1 1 |

waglisugnshwnumanuey (Liu et al, 2004) wudnguildeuvinusiuiuansainain

9

a o 1w |

Waenauun3lmiiSuea (Pycnogen® wunn 100 faansusesy daunsativansedutinnnaly
Feandtenoms timaluidenazean vanacedsiteddymsada Insasatnanden
auu3lvyldSaea (Pycnogen®) ﬁmﬁﬁﬁLa%quéamizﬁuﬁwmalmﬁamLﬁaisgﬁéamﬁ’uawam
vhana Tudifeatu (Liu et al, 2008) dvhnnsinwiefumsifissuaanududuvesans
aftnainidenauuislngdiSuea (Pycnogen® flvunaainududufiunnaistuly Tnausu
szupdutuvesasatanudenaunn3iniiSaea (Pycnogen®) N 3 dUa v laeg
Sugiu fivunm 50, 100, 200 LAy 300 daanduroTu MUEIRU FwanTITenu sydutmna
Tudeandanonms seutmaludonarvauanas amunsiiatuvosaududuresasarn
ndenauu3lninsaag (Pycnogen® Tud a.a. 2011 Ss1eeunisdnwnisidansadn

PnUAeNaUNT InINIeE (Pycnogen®) wuia 120 fadndudeiu intievzasnisiinlsale

Tugtheiumnuelini 2 (Kim et al., 2011) kansfinwinuan Procyanidins fuansuszneu
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nantuansannaniufonaunsindilsaea (Pycnogen® Wy anunsadivansgauiinialu
Hon Yigannalnmsiinnisdniaulusianieg wazyiedudinisiiin oxidative stress Mgl
arsannanUdonaunnimlisuaa (Pycnogen®) 1evrasnisidouusdlnainlsnluinanu

FUAN 2 ANYIT8AINAT19AU WU A.A. 2013 T5189UNSANI8USEANSNATBIENTANN

o -

nUdenaunnsniiiiaaa (Pycnogen®) vuin 150 fladnsuseiuluginuniiz metabolic

syndrome n153381% 1781 6 LABU HANISANEIITENUIN TEAUUINALULEDANAIDABINNS

=

anasageildud1Any vae 3 1ou uar 6 ew (P<0.05) naen133de 6 iwaunud lungy

a a

Sudsemuasannandenaunn3ndiisaa (Pycnogen®) Marnanazngdlaade sauls

o

101 anasegstpdAynvaia szaulnsndwslsa anudulaiin syauinialuiden uas

[
[

Usunaeyyadastluifendiundiudiinnadenanas seaulediu HDOL fAnfindy »uidedl
Y @ 1 [ & al ¢ U ® 1 o a a v v

wansliliudn asadnanndenauuniindniseg (Pycnogen®) dasantadeiiiisatasiu

A17% metabolic syndrome & Hrgvgannisiinlsauiniiu 1saoau Tuswianla (Belcaro

et al,, 2013) 11338V A.A. 2018 dfaulafnuiussdnsuavesansainainildenauunsing

[
IS o

W3aAa (Pycnogen®) menisuansoanvesdunidniliileidolududeua White Adipose

1%
al o

Tissue (WAT) Tinaneiluiilaigalududuinia (browning) lununaassiiiniig Apo-E

deficiency wianumaaes sanlungu dsseluil nguinis (blank group) §1wau 50 69 o

Suuseniuemsvuiln regular rodent chow diet Tu 2 dUn1viusn ndsainiuuvanyly
{ ) { 1 ! 1 [ Y o/

nau blank group eanilu @eengudey lnenungugasisn 31U 25 /1 SuUsENIU NS

Wyl normal diet (ND) uagnynqueaedas 31wU 25 A SuUTenIue I snysila high

9 Y

'
o

cholesterol uag high fat diet (HCD) nguiiaas nunaass 25 63 2 duamiusn isulsenu
913084 regular rodent chow diet, 8 §Ua1vinds LWasulFuUsEN L8 IMISNAN high
cholesterol wag high fat diet (HCD) saudulwsudsemuarsannainiudenauunsing
N5aueia (Pycnogen® 30 fadnSusiou (LoPYC+HCD) was ﬂﬁjmﬁam NUNARDY 25§ 2
dUaiusnlisulseniueInIsngy regular rodent chow diet, 8 SUanvindwuasuly
SuUsEmuemMnsNaY high cholesterol wag high fat diet (HCD) saufulvisuusemuansario
ndenaunnlviiisaaa (Pycnogen® 100 fiadndusiou (HIPYCHHCD) nan1s3aenuin
a1safnarniUdenauuidindnumagisan visceral fat way AV adipocyte Tu

epidermal White Adipose Tissue (eWAT) Usudgenisavauladunielu eWAT 210013
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uilaremsiilludunazlalaaineseags 8nnaisannainildenauunsindeSaea
(Pycnogen®) tiinsiinufisennealnsiadu (phosphorylation) ¥4 PKA waglUsiu P38
denalvidinsnseAuNIsuantoenvesdiy uncoupling protein 1 (UCP1) Wiais Ny wonani

ganunsianieanvedlusiu PRDM16, Cidea, PPAR alpha MdusvsuondansiUasunlas

v
a o

veuilatelvsiudvnilinareluieelviiudiinia (WAT browning) fUsunaufinunndu

v 1 |

ndoyans q wall wanslidiuil ansanaainudenauuninddSaaa (Pycnogen®) &

Y

Uszdnduatisaniiningd annsazanvesluiu redaasunisaatsladu (lipolysis) Lay
duasunisildsuiladelviudv i lindudedeolviudiinia (WAT browning) B1un1g PKA
signaling pathway @sa1sadnainiuaenauunsivddsaea (Pycnogen®) anaaziiusylaviilu

nstesiuuasnwilsndiu nquansumueinlalueuian (Cong et al., 2018)
/aniun1sivg

g1anadas ldddama eg5ening 35-60 U d1uau 32 au Alasunmsitadeinedly

nawinisiunnzneuumiu leefisgiviinaludoandienamis agluyiesening 100-

125 fadnsu/Andans waz dinalulfenavay agludiasendng 5.7-6.4% lagdisnis
o a a v < v [ =1
AunTITeuasiiuTIuTINteya fuialuil

1. Jewdanguisauiosudn daaswsn newduitn1sideluduanvid o tiudeyaina

918 71533579018 Fahniin dediues AuNAYNIanY ol@alasnNAUATENLRNY

LEDA MTIFANTEAVUIAIALULEBANEIDABINNS, UIANaluLdondsdy, SGPT way

creatinine #aal1giaen Tasannainudenaunisindudsaeg (Pycnogen®) aiin

a a v N 1 a [y LY [ <

wadga vua 50 dadnsu lnelduazvunawuiediveivasn Suusemuivas 2 dn

Tuay 1 A3 niouilaormsdn senguneass wasliewasn dwsunqueiunu 14

wealnsandnsu ylasuUsenIu ussgualya AuIR 500 fadndu 119U 90 la

P S o v w o & a o ¢ al
WIDUYNNIUURA WUNUATIN 2 IUﬁ‘U@I’]‘WV] 6

1%
LY °

2. UnASIN 2 WaASUFUAIYN 6 La12LE00 TAANTEAULIANAMILADANAIDADINIS BT
379018 FIUIMUN TALEUTDUINDT ATUIUATTNIANIY NTONLUUADUAILBINTS bl

Uszasn uaglviansainainidenauundlndniaea (Pycnogen® ) Aiandunnass uas
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gaen dmsunguarunu S1uau 90 Windeau wionevinutin wusuadad 3 lu
Fanwii 12

3. dandadl 3 ifensudUnnifl 12 asaa31ene Faiwmidn fndiugs dudeiinnanie
pranadamnAuaissden arrmszduihnaludenndsonomns, tiaalu
Benazan, SGPT uaz creatinine nsenuuvdeuateInskificuszasd thansng o 7

19 wUszanana

NAN15398
nansAnAUUsEENSNavasEsaEinInAenauN S ninFassSuiieunislungu
NARDY UAZNGUAIUA (AT 1) WU
NANNARDY

1. sziuthaaludeandenams ey me/dl)

1.1 Tuduasid 0 flewiniu 110.07 = 8.96 warsesutmaludeandioneims lu
oWt 6 Tewiiy 97.28 + 12.11 Tu Ssanmidouandifiuin sesuinnaly
Boandianening ludUanii 0 wazsysuinmaludesndadudsemuluuds 6
FUni anad 12.78 = 14.77 Jsanasuazunninsiusgnalioddymada lne p-
value fiA911U 0.006 (P < 0.05)

1.2 52AUUIPNAULEDANAIDADIMITIEUANYN 0 AAIWINAU 110.07 + 8.96 LATSEAU

(%
o

PealudealudUnud 12 Jawiidu 94.07 + 10.97 $991n015398 kanslmiiiuan
U go/ = % % o‘Q{' % qoj =l U
5EAUUINATULADANAIDABINIS PUAUAYT 0 WALSEAUUINTIA UL DRSS
Suseymulundn 12 dUanvi nuniinasneanad 16.00 + 14.48 F9anaduashansng
AusgslitdAn1eana lng P-value dA1L1AY 0.001 (P < 0.05)
¥ 1 I~3
2. PUIALAUTDUINE? (MRedu cm)
2.1 TWdUAY7 0 VUNIPLEUTBUINDD TANMIAU 86.35 + 9.62 LAz TUFUAMN 6 YUIA
LAUTIUIWDINANNNAU 82.71 + 8.78 91nN15398 wanaliiiudn wWawSeuiieu

'
=

AlaAeTeUe7 YednauMAaes TutsdUaviil 0 wagdUanid 6 nudh vaduse
VINIaNAY 3.66 = 5.79 Faanauazwandiuegadifddynieada tne Pvalue
fAinfu 0.035 (P < 0.05)

2.2 ludUaAT 0 vnAdUseUINe AT 86.35 + 9.62 uag TudUaid 12 vun

LEAUTDUILBITAYINAU 81.75 + 7.00 FIVUIAVBILEUTOUIDINLUILLUANAS
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Y

WU 4.60 = 5.24 Fsanatuazuananafiuegaifoddynieada tne P-value fien
Wy 0.006 (P < 0.05)
3. g (e ke)

3.1 Tuduansit 0 dhuidnga SAvinfu 67.28 + 7.27 uas ludUavid 6 tawing fien
WINU 63.79 + 8.80 wansliiiudn udsSuUsemuansannanUdenauuising
NSauea TUuda 6 dUansk hudngn amas 3.49 + 3.77 Sanasuazuandfsiuegiadl
HodAgyyneana lay P-value dAYINAU 0.004 (P < 0.05)

3.2 TudUn Wil 0 dwingn Sy 67.28 + 7.27 wagludUnvidl 12 Swing fien
WU 63.71 + 7.81 wdefuusemuansadaandenaunidlvdiSaealuuds 12
FUa9i anas 3.57 + 2.92 Jaanaswasuanaeiusgefifedfynieads tne p-
value $AvfU 0.001 (P < 0.05)

4. dadlname (miaoidu kg/m?)

4.1 fflnanie TudUannid 0 SAwindu 26.40 + 2.51 warludUaiii 6 daflunanie 1
AU 25.02 + 3.21 wdadulssnuasatnainudenauunsininSuealuugds 6
FUaai fulinanieanad 1.38 + 1.54 Faanauazwananaiuegnaiitedfyvnsadn
1ng P-value TAvAU 0.005 (P < 0.05)

4.2 fiunanie Tuduanid 0 SAvindu 26.40 + 2.51 wazludUansidi 12 fudluanie
fianvindu 25.00 + 2.91 wdssuusemuansatnanildonauun3indnsaealuuda
12 #Uai dflananieanad 1.40 + 1.18 Feanasuaruandnsiuegeditodidyms
atn P-value fimvinAu 0.001 (P < 0.05)

5. syfuthaaludendaze (et me%)
5.1 TudUawii 0 Sy 5.95 + 0.18 was ludUaiit 12 seduthmaludonasay i

ANVNAU 5.74 + 0.57 B9990A15I28 LARMATALUIMEITUUSENUansanmanaen
'3 U ’oj

auunsngelSueralunan 12 e seavinanaluldonazauanas wadalaiunngng

o w a

Auauilded Ay 9ans 1ny P-valve HAWNAU 0.171 (P > 0.05) wanan 19l
Namas wiiiu 0.21 + 0.55

lunguatuay seauiaaludenndione1ms vunkdusauIes Wnlind fviluianiey

1%
LY

wazseRulmaludenasay WeSeuisunglunguaiuny Meaedgiaimn wuii

N151T0 05V 9UA bl wANE9iY (P > 0.05)
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M13199 1 answasuradeyavesseaulinialuifenndieneims YAEUTEUINDY UImiln

A Ailinaniy wavianaludenasay Wisusun1glungunaasiuazngunIunl Yaeus

ardUa9t (n=30) Tnelen1sAsIEieneann Pair T test

naunAaes (n=14)

NGNAIUAN(N=16)

%ﬁﬂ‘uaﬁaa&a LU Mean+S.D P-Value Mean+S.D P-Value
U9
sedUteng 0 110.07+8.96 105.12+5.79
L 0.006* 0.749
Tudonndon 6 97.28+12.11 103.25+24.38
91913 0 110.07+8.96 105.12+5.79
0.001* 0.083
(mg/dL) 12 94.07+10.97 97.06+16.83
3} 0 86.35+9.62 85.31+7.92
YUIRLEU 0.035* 0.148
6 82.71+8.78 86.56+6.77
U NLDI
0 86.35+9.62 85.31+7.92
(cm) 0.006* 0.05
12 81.75+7.00 86.27+7.27
0 67.28+7.27 63.77+9.96
. 0.004* 0.973
yming 6 63.79+8.80 63.71+10.46
(ke) 0 67.28+7.27 63.77+9.96
0.001* 0.994
12 63.71+7.81 63.76+9.91
0 26.4+2.51 26.63+3.20
o 0.005* 0.955
fastlananie 6 25.02+3.21 26.59+3.38
(ke/m?) 0 26.4+2.51 26.63+3.20
0.001* 0.984
12 25+2.91 26.62+3.09
Yrenaluiden 0 5.95+0.18 5.94+0.15
dxal 12 5.74+0.57 0.171 6.13+0.91 0.392
(mg%)

NUULUA *P <0.05
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Han1sARAINUsEANSHAvaasainaNUAnauNTniliTuAs  WisuigusEndnangy

nAaa9 uasnguauad Tuudazduav (A1s199 2) wud

1.

1%
[y o

WiguieuseaudInaludonndieneimis seninengunnassuaznguaiuny u
dUa1mil 0, 6 uaz 12 liunnsnadu lag P-value iAviniu 0.080, 0.397, 0.575
mudau ludveaniswIeuiiiey anuanansalunisanseauiinialu denndasen
9113 LUNGUNARBIALASUAUNTITEIUREUGINTITY seauimalubenndien
g1nsanatiy 16 me/dL TudiuveinguAIuANAIAENAUN1TITEINTEUgAn1TIY
sgavinaaludenanatiy 8 me/dL seaulImalulfendieneImMIveIngunaaes
AAAININNTINGUAIUAN kHluNERRIUSEUTIEUTENIINGUNARBILAENGUAIUAN]
sEaunnaludannaiena1ms unneneiu

WIBUMEULEUTaUINET SEMIInguvnasskasnguaiua TudUami 0, 6 uag 12
ladumnenafu Tae P-value fewvinfiu 0.748, 0.187, 0.095 aua1du Tudiuvesns
Wiguiiey anuanunsalunisandusauieel ngunnaadtandkwlliuniianas e
iUl 12 dUanii Tuvaefinguatuay vu1nveddusouaed Juudlduiiiiniy was
Asllanuly 12 damt uiluneada WisuifleussninngunasiaznguaIuny
YUIAVBUAUTOUINDT Lalansinariu

Wiguigudmtngs seninangunaassiaznguaiuad ludUnmi 0, 6 uaz 12 L
wANA9iY 1ag P-value HALYINAU 0.285, 0.982, 0.990 MINAIAU TUAIUVBINS

L) = go’ LY ! 1 [ 6
WiguWigu AnNaNnsalunisaniinitn@l wudn naunaase tuwie 6 dUn1usn

9

1% '
Y Aayv o v v Aa

thningdiuuliuanas ndainiu 6 dawindaids tiingaBuai Tludruves
nauaruay dudndduultuesfidiundeuiuise senineide auisdugn
Tassms3%e ueilunsadd wWisufisuseminengunaaosuasnguaiun Wi
i ladusneinaniu

Wisuiflsudvilinanie seninangumaassuaznguaiunu ludUaid 0, 6 uay 12
liupnenanu Tag P-value fAnnndu 0.829, 0.204, 0.153 ANNAHU MAIUYINIT
Wiguileu Anuainisalunisandviuianie wuiingunaasd wandwulliuanas
Tutag 6 dUnsiusn wdaantu 6 dUainda nsl Buesil ludruresnguaiuay
Ffananie fuwldunsiidaudieuide seningids aufsiuannuide Tefuusiu
pssuiwitng wilumeedn WSsuileusswindumnasauasnguaiuny wuind

futiunanie tuwananany
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5. Wisuilgusyiuimaludenasay sevinngunaassuaznauauny ludamin o

war 12 hikanenaiu tag P-value fAWINAU 0.839, 0.172 auanau Tudiuweanis

Wiguiieu Anuaiuisalunisanseruiinaludondsay nui1ngunnass seau

umnaludenarauiivilivasauilonuly 12 dUav ludiuveinguaiuny seeu

wnaludenaganvainguaruaNiivuIltiiuduilonuly 12 dUa uwslunnsadia

WIgUiBUsEniNInguVAaeIkaznguaAIuAN nudlseauinaludenasay Ly

LANAIAY

M13197 2 M3 vasURatayasEAulInalulionndieneImis duseuled dminea Ayl

Y 2 = a ! ! ] o ¢
N3N ﬁgﬂ‘Uu’]W’]aIULaa@agﬂll Lﬂiﬁl“ULWUU?%V?WQﬂQNWWaQQLLagﬂfjllﬂ']‘Uﬂll IUﬁU@I'TVW] 0

WsonNow3IITe &A1 6 seninansnide wasdunnn 12 duanawide legldng

WATILEE0R Independent T test

NGNNARDY NANAIUAL
%ﬁmaﬁaga SUpoAdi (Mean + SD) (Mean + SD) P-value
N =14 N =16

sysuthanaly 0 110.07 + 8.96 105.12 + 5.79 0.080
LHOANSIDADINNT 6 97.29 + 12.11 103.25 + 24.38 0.397
(me/dL) 12 94.07 + 10.97 97.06 + 16.83 0.575

0 86.35 + 9.62 85.31 + 7.92 0.748

LHUTOUDD 6 82.71 + 8.78 86.56 + 6.77 0.187
(cm) 12 81.75 + 7.00 86.27 + 7.27 0.095

0 67.28 + 7.27 63.77 + 9.96 0.285

dhaning 6 63.79 + 8.80 63.71 + 10.46 0.982
(kg) 12 63.71 + 7.81 63.76 + 9.91 0.990

0 26.40 + 2.51 26.63 + 3.20 0.829

AtliIanIY 6 25.02 + 3.21 26.59 + 3.38 0.204
(kg/m?) 12 25.00 + 2.91 26.62 + 3.10 0.153
sysuthanaly 0 5.95 + 0.18 5.94 + 0.15 0.839
\Honayey 12 5.74 + 0.57 6.13 + 0.91 0.172

(mg%)
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dsduazanusnena

awv i Py o = a ¢ &
Na‘ﬂ']ﬂﬂ’]i'ﬂ‘ﬂEJIUﬂﬁjiJVlﬂa@Q ‘Vllmi‘U'Ui%'V]']ua']iaﬂﬂ"ﬂqﬂLﬂa@ﬂaUN'ﬁl‘mﬂJﬁjiﬂLﬂa

(Pycnogen®) 1uan 12 §Uansi wui

1)

5zé’uﬁwmaiul,ﬁawé’aammmiamaqLLazu,mﬂsmﬁuaéwqﬁﬁ’aé’wﬁ’@maﬁa (P <
0.05) Inedfinasuidedatuayuauufigiui Ao Liu et al, 2014 Tnsfinalnudn fo
Procyanidin vasansatnainiudenaunnsindusaea (Pycnogen®) suiuioulss
Alpha Glucosidase finalinsidsuntldliiduiinanglaaanas dawalidiuan
thianglaafiazgedufiufinaenas dwavilissduinaludonanansuiu

L”‘usamqLmLLazﬁmﬁfﬂ@hamaqLLagLLmﬂﬁiwaﬁuaéwaﬁﬁaﬁﬁﬁ’@maaﬁﬁ (P < 0.05) oy
fnanuifefiatuayuanniguifudusevinoanasil THun wasnunsfng
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ABSTRACT

This is a prospective clinical study including 30 adult patients receiving 3 ml. of
Hyaluronic filler to treat horizontal neck lines by 25G cannula technique. Patients were
followed up for 6 months. The effectiveness of treatment was evaluated by “before
and after” treatments pictures. Also, 3 dermatologists blindly evaluated the horizontal
neck line improvement by comparing “before and after” pictures of the cases:
immediate result, 2-week, 1-month, 3-month, and 6-month results with unknown
sequence. Also, patients’ satisfaction was evaluated by themselves at 2-week, 3-
month, and 6-month. Most of the participants are 30-39 years old (36.7%). The results
evaluation of “before and after” pictures of 2-week case was very accurate with 93.3%
accuracy from participants group, and 78.9% from dermatologists’ group. Among
participants’ evaluation there was an improvement right after injection, and explicit

result at 2 weeks after that injection. The best improvement was observed at 1 month.
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Meanwhile, the 3 dermatologists’ evaluations were generally the same except they
did not observe obvious result after 2 weeks. However, after 1 and 3 months, the best
result was identified. Overall satisfaction score was “very satisfied”. During the
research, there was 1 participant having bruise from filler injection, which disappeared
in 2 weeks. The study showed that the injection of Hyaluronic Acid Filler was safe and

effective for treating horizontal neck line
Keywords: Hyaluronic dermal, Filler, Horizontal neck line
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Abstract

Dyslipidemia is the most common cause of atherosclerosis and cardiovascular
diseases, which is the leading cause of death. Over the past decade, non-
communicable diseases in Thailand have seen a steady increase in mortality
rate. According to Clinical Practice Guideline on Pharmacologic Therapy of
Dyslipidemia for Atherosclerotic Cardiovascular Disease Prevention 2016,
hyperlipidemia was identified as a modifiable risk factor. Therefore, people with
hyperlipidemia are advised with lifestyle modification prior to pharmacologic
treatment.

Objective: To study the impact of intermittent fasting on lipid profile

Method: The objective of this experimental research was to study the effect of
intermittent fasting (IF) on lipid levels. A sample of 25 people was taken, all
subjects were submitted to a physical examination and blood tests prior to and
at the conclusion of the experiment. During the experiment, each subject
would receive their daily meals as prescribed by the researchers for a period of
4 weeks. The researchers then gathered data to analyze and compare the lipid
levels at the beginning and the end of the experiment. As for the analysis of
the results, the pair t-test was used with statistical significance with a p-value of
<0.05.

Result: The results showed that there was a statistically significant decrease in
cholesterol (p-value = 0.001), triglycerides (p-value = 0.0125), HDL (p-value =
0.000), body weight (p-value = 0.000), body mass index (p-value = 0.000),
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blood pressure (p-value = 0.000), and fasting blood sugar levels (p-value =
0.049). While the LDL levels also showed a decrease, it was not statistically
significant (p-value = 0.119).

Conclusions: The study of the impact of intermittent fasting on lipid profile
showed a significant decrease in cholesterol and triglycerides, but the decrease
in the LDL levels were not statistically significant. However, the results showed a
significant decrease in body weight, body mass index, blood pressure, and
blood sugar, which showed that intermittent fasting had additional health
benefits. Therefore, it can be considered as healthcare guideline and disease
prevention.

Suggestions: For additional research, the researchers recommend conducting
this study under normal circumstances with longer duration to complete the
research for a more accurate study.

Keyword: Dyslipidemia intermittent fasting Cholesterol, LDL, Triglyceride, HDL
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